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The Fitchburg Planer. 


The engraving on the preceding page rep- 
resents a line of planers of various sizes up to 
72 inches square, and to plane any desired 
length, built by the Fitchburg Machine 
Works, Fitchburg, Mass., the engraving be- 
ing made from the 48-inch size. The designs 
of the planers built by this company have 
been recently improved in the line of present 
tool building, the 
parts being considé¢rably increased in weight, 


tendencies in machine 
and all bearing surfaces made much larger 
than formerly. As will be noticed, the faces 
of the housings are made broad and the cross 
rail deep, to secure ample strength and rigid- 
ity, and all bearing surfaces, including that 
of the platen on the bed, are scraped by hand 
to a bearing. The cross-rail is secured to the 
housings by means of a device which is 
worked by the simple 
lever at the working side of the machine, 
which, of course, results in a considerable 
saving of time, and it is raised or lowered by 
power. An extra head is placed on the face 
of the housing nearest the operator, and this 
has an automatic vertical feed and can be fed 
at any angle by hand, the broad face of the 


movement of a 


housing giving it sufficient bearing to make 
its working entirely satisfactory and efli- 
cient. 

The machine is furnished with only one 
head where desired, but where two are 
placed upon the cross-rail it is extended out 
at the back in the usual manner, so that one 
head can be run out of the way to allow the 
remaining one to cover the entire platen. 

The motion of the platen can be reversed 
from the back of the machine as well as from 
the front, alever being provided for that pur- 
pose. The feed mechanism and other points 
will be readily understood from an_ inspect- 
ion of the engraving. 

ee as 
The Measurement of Power. 


By J. J. FLATHER. 


FIRST PAPER. 





In designing a modern machine shop or 
manufactory, and in estimating the cost of 
power for its working plant, an accurate 
knowledge of the amount of power absorbed 
by the different machines is not only desira- 
ble, but essential to economy and efficiency. 

If the power required is not known, the 
engine or motor provided may prove inca- 
pable of driving the work; or, on the other 
hand, the motive power may be largely in 
excess of that required; in either case there 
is an unnecessary expense—in the first case 
in remedying the evil, and, in the second, in 
the daily expenditure of fuel for excess of 
power. 

So also in fitting up a factory, if a more 
accurate knowledge of the power required to 
drive machine tools were known, there 
weuld be a greater economy in running 
them. The writer has in mind a case that 
came under his notice a few years ago, in 
which a certain wood planer had its counter- 
shaft changed three times—different diame- 
ters of pulley, and different widths of belt, 
and finally a heavier countershaft being 
used—before it would work satisfactorily. 
Machines are largely belted by guesswork. 
If the pulleys guessed at are nearly large 
enough to do the work the workman 
stretches his belt to its utmost, and manages 
to runthe machine by taking light euts; if, 
however, the belt has a velocity and width 
barely sufficient to run the machine, and an 
ordinary cut will throw off the belt then, if 
split pulleys are not in use, a length of shaft- 
ing is taken down and a larger pulley put in 
the place of the one which has shown itself 
to be insufficient to drive. Sometimes a 
greater width of belt and larger pulley both 
have to be resorted to. 

Another case occurring in the writer's 
practice was where a 6” belt running over a 
36" pulley at 120 revolutions per minute had 
been put in, and had been running for more 
than a year driving a room full of high- 
velocity machines used for covering magnet 
wire, Evenness of motion is specially desira- 
ble in this class of machinery, and yet, when 


all the machines were on, the shaft would 
vary from eighty revolutions per minute to 
its normal speed. 

Chalk, rosin, or belt oil was in order every 
few days, and when the slip became too 
great the engine had to be shut down and 
the belt re-laced. This re-lacing was done 
by the use of clamps, and the belt finally be- 
came so taut that the increased friction on 
the bearings near the driving pulley kept the 
boxes and shaft constantly hot. This belt 
was a continual source of annoyauce and ex- 
pense, but, because it had been deemed large 
enough to furnish power for the forty or 
more machines in the room, no change had 
ever been made, and it had run for overa 
year in this same slipsbod way. 

A 9" belt was put on, and no trouble was 
afterwards experienced, though it has now 
been running for more than three years. It 
is easy enough to remedy a defect like this, 
but prevention would have been better, and 
would have saved quite an item on the ex- 
pense account. The knowledge of the pqwer 
required to drive the machinery was want- 
ing. The question arises: How can this 
power be estimated ? 

In the discussion of an inquiry as te the 
power required to drive machine tools, Mr. 
G. H. Babcock stated at a meeting of the 
American Society of Mechanical Engineers * 
that for a general rule in ordinary machine 
work we may calculate roughly that one 
horse-power is sufficient to drive machine 
tools necessary to keep ten men at work, but 


this, he adds, dees not necessarily include 
shafting, engine, nor blowers for 
foundry work. 

Expressed algebraically this rule of thumb 
would be : 





etc., 
| 





N =HP, 

10 
where .V equals. the number of men em. | 
ployed, or if we let 10 = C,a constant, we | 
have : 

N y 
Hf, 
The above as it stands is of little or no value; | 
in the first place ( is too large, as will be | 
shown by the following data obtained from 
a large number of representative machine 
shops; and, in the second place, the power | 
required to drive the machinery varies be- | 
tween such wide limits, even in the same | 
class of work, that separate values of C can- 
not be determined which may be relied upon 


indeed is rarely met with. 

By areference to the above table it will 
be noticed that two firms on exactly the 
same line of work—that of manufacturing 
machine screws—require a total horse-power 
such that the number of men employed per 
in the other 


Hl. P. isin the one case 2, and 
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plants, and applied to another equipment | whereas we find from the table that 725 
working under similar conditions—and this | employed. 


0.62; or as 3 to 1—the small value of Cin 
both cases is evidenily due to the nature of 
the machinery, which is largely automatic, 
one man being able to feed several machines. 
A comparison of the values of C (obtained 
for total power used) of the well-known 
firms, Pratt & Whitney Mfg. Co., and Brown 
& Sharpe Mfg. Co., shows that the latter 
employ only 3.91 men per horse-power, 
while Pratt & Whitney employ 6.04; and 
yet these shops may be considered to belong 
to the same class. 

Another comparison of two firms running 
about the same class of machinery is that of 
the Baldwin Locomotive Works, and W1l- 
liam Sellers & Co. 

Baldwins give a value of 1.64 for ( per 
total horse-power, and Sellers & Co. give 
2.93. If we deduct the power required to 
run the shafting in each works the values be- 
come respectively 

C,. == Bice 
C, = 4.87 

A closer result obtains between the Pond 
Machine Tool Works, and William Sellers & 
Co. throughout all the data given. The 
percentage of power required to drive shaft- 
ing is in one case 41 per cent., and in the 
other 40 per cent.; the values of Cand (, 
are as follows : 


C. Ci. 

Pond Mach. Tool Works... 2.4 4.11 
Wm. Sellers & Co....... .2.93 4.87 
ANOVA LO 55369601500 4m os 2.66 4.49 


These values are suftliciently close to enable 


TABLE I. 
HORSE-POWER ; FRICTION ; MEN EMPLOYED. 


HORSE-POWER. 








z mc 
| = s 2 o 
eS |e. (2 |e je.) e® 
y > 7 We TAT] . . ’ , a Tb : a Ss a ° 
NAME OF FIRM. | NATURE OF WORK. . |AS|AE)As| $3) .0 | 
9 | cf| of|o5 87 a7 kg 
(= ~ RB eo 33 Red - 
& a _@ Ss tA & tS 
oe r= “a 
elie |& 
Lane & Bodley.... Engines and wood work- 
ing machinery... ... -- 58 132 2.27 
0. :&, Bey BB CO... ccc. Wood-working machinery 100 15 85 15 300 800) 3.58 
Union lron Works.....,| Engines, mining mach’y.. 400 9 305 23° 1600 4.00 5.24 
Frontier Iron & Brass 
WWOEKG  sia-ivess Marine engines, etc........ 25 8 17 32. 150 6.00 8.82 
Taylor Mfg. Co......../Automatic engines ... 05 23) 2 42 
Baldwin Loco. Works Locomotives....... 2500 2000 500 .80 4100 1.64 8.20 
W. Sellers & Co. (one 
department.) -..+. Heavy machinery........ | 102 45) 40.89 61.56 10 300 2.98 4.87 
Pond Macbine Tool Co. Machine tools.............- 180 ist 105 4 432240 411 
Pratt & Whitney Co... i si 120 725 «6.04 
Brown & Sharpe Co... ma a 230 900 3.91 
Yale & Towne Co......'Cranes and locks ......... 135 05, 66.81 68.2 49 700 5.11 10.25 
Ferracute Machine Co. Presses and dies........... 35 11 24 31 90 2.57 3.75 
T. B. Nord’s Sons...... Pulleys and shafting...... 12 30. 2.50 
Bridgeport Forge Co..|\Heavy forgings........... 150 75 75| .50, 130, .86 1.7% 
Singer Mfg. Co.. . Sewing machines.......... 1300 3500 «2.69 
Howe Mfg. Co... <2 sss - BEC 1500 4.28 
Worcester Mch. Sc. Co. Machine Screws........ 40 80 2.00 
Hartford =" “ * a = 400, 100 300). 25) 850 0.620.883 
Nicholson File Co......|Files, CtC......cccceseeese 350 400 1.14 
Averages 88.6%; 818.3 296 5.13 


-|| 346.4 


| ‘ ' 


one to deduce an approximate value for C 
and (C, which would apply to either case, 
but when used in connection with other and 
similar shops the results could not be de- 
pended upon, even roughly. 

Thus the average value of C, as shown 
above, is 2.66 per total horse-power ; ap- 
plied to Wm. Sellers & Co. this gives : 


NV =C..N= Cx HH. P. 


a 
= 2.66 x 102.45 
= 273 men employed ; 
Applied to Pond Tool Works : 
N = 2.66 x 180 
= 478 men employed ; 


|in the former case NV should equal 300, and 


in the latter 432. These results are enly 
rough estimates, but are correct to within 10 
per cent. of the actual number employed. If 
we apply the formula to Pratt & Whitney 


sah : i | Co., manufacturers of machine tools, we ob- 
as giving even a rough approximation. 


Such a formula is of value only when (| 
has been determined for two or more similar | 


tain : 
N = 2.66 «120 
= 319 men; 
are 


Looked at fromits most favorable stand- 


| point by comparing those values for similar 


grades which most nearly agree, it will be 
seen that the formula is really of no practi- 
‘cal value, and much less can it have any 
weight when looked at from an engineering 
standpoint. 
A look at the 


some of results obtained 


from the data given may prove to be inter- 
esting. 

It has been stated that ten is too large a 
value for the number of men cmployed per 
horse-power when applied to machine tools, 
even neglecting the power required to drive 
the shafting, etc. 

The average value of (, obtained from 
table is 5.13, or say 5.0; while the minimum 
value is 0.883, the maximum being 10.25. It 
would be out of the question to apply the 
formula with the average value of, C, ,viz.:5.0, 
to either of these cases, nor is it practicable to 
apply any other value of C, either to deter- 
mine the horse-power from the number of 
men employed, or vice versa, to obtain the 
number of men employed from the horse- 
power furnished. 

It will be noticed in the sixth column 
headed ‘‘ Per cent. of power required to 
drive shafting,” that very wide differences 
occur. The maximum is that used by the 
Baldwin Locomotive Works, viz.: 80 per 
cent.—an extremely large factor—whbile the 
minimum given by J. A. Fay & Co. is only 
15 per cent.; the average, 38.6 per cent., cor- 
responds to that quoted by William Sellers 
& Co. within less than 14 per cent.* - 

Mr. J. T. Henthorn, in a paper read before 
the American Society Mechanical Engineers, 
states that the friction of the shafting and 
engine in a print-mill should not exceed 19 
per cent. of the full power. Out of fifty-five 
examples of a miscellaneous character which 
he has tabulated, 7 cases are below 20 per 
cent., 20 vary from 20 per cent. to 25 per 
cent., 15 from 25 per cent. to 30 per cent., 11 
from 30 per cent. to 35 per eent., and 2 
above 35 per cent., while the average of the 
total number is 25.9 per cent. 

In machine shops Mr. Henthorn states the 
percentage of power required to overcome 
friction will exceed any given in the table for 
cotton-mill machinery, and will range from 
45 per cent. to 50 per cent—this increase of 
friction being largely due to the interposition 


of countershafts employed to drive the 
smaller tools. 
Mr. Barrus, speaking of this subject, 


quotes eight cases, the data of which were 
obtained from tests made by himself in vari- 
ous New England cotton-mills, in which the 
minimum percentage was 18, and the maxi- 
mum 25.7, the total average being 22 per 
cent. 

Mr. Webber thinks 16 per cent. of the total 
power of a mill is sufficient to overcome the 
friction of shafting and engine—10 per cent. 
for the shafting alone—but average practice 
does not appear to agree with Mr. Webber’s 
deductions. There is no doubt, however, 
that a large percentage of the power now 
spent in overcoming the friction of shafting 
in ordinary practice could be made available 
for useful work if wider and looser belts 
were employed ; or, what would have the 
same effect, if the belts were slackened and 
their speed increased. 

ae 


The ‘‘American System ” of Manufacture. 


By B. F. SPALpIna. 





IDEA OF INTERCHANGEABLE PARTS—UNCER- 
TAINTY OF ITS ORIGIN—PUBLICATION IN 
FRANCE — DIFFICULTIES ENCOUNTERED — 
CHANGE IN CONDITIONS—WHAT THE “‘ sys- 
TEM” IMPLIES—AMERICAN PRINTING TYPE 
— SUGGESTIVE CIRCUMSTANCES—‘‘ A ME- 
CHANICAL IDEAL ”—ITS ELEMENTS -— JEF- 
FERSON’S VIEWS—ELI WHITNEY — COTTON 
GIN—GUN CONTRACT—EFFORTS OF GENIUS 
—RESULTS. 


The fundamental idea of that complete 
system of manufacture which, by way of 
distinction, is designated the ‘‘ American” 
system, and which consists in making the 
parts of machines so exactly to standard 


* The writer believes that for shops using heavy 
machinery the percentage of power required to 
drive the shafting will average from 40 to 50 per 
cent. of the total power expended, 

In shops using lighter machinery and which do 
their own casting the puwer percentage will be 
about the same as above; but for these latter shops, 
if the foundry work is done outside, the power re- 
quired to drive the shafting, elevators, etc., will not 


average +o range 





high, the being about 10 per 
or from 30 to 40 per cent. of the total 


less, 


cent 
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dimensions that the parts of one will inter- | well as in another, that by no means uncom-| ‘‘ The Rise of a 


charge with the parts of another, cannot 
with entire confidence be claimed by any 
country or period. It is not known where or 
when it originated, but it can be cl arly 
shown that in America it was first demon- 
strated to be practical. 

It is known that the idea that the parts of 
machines might be so accurately made that 
similar parts would interchange, was defi- 
nitely promulgated in France as long ago, at 
least, asin 1715. The advantages of such a 
system were clearly discerned, but the at- 
tempt to put it into practical operation 
proved that, with the then existing facilities, 
the work could not be dove with sufficient 
accuracy, ata price which would be remu- 
nerative to private manufacturers, or which. 
on government work, it would be expedient 
to pay; the advantages gained not being 
great enough to offset the additional expense. 

It is singular that so great a change should 
be brought about in manufacturing condi- 
tions. At the present time the paramoun) 
advantage of the system is that it cheapens 
the cost of production, but it was thought at 
that time that the greatest benefit would be 
derived from the facility of repairing dam- 
aged muskets, which was an industry which 
the wars of Louis XIV. had forced into 
prominence. It was not until the American 
experiment was practically in operation that 
its capability of reducing cost was realized. 
It was not until it had become a proverb at 
the national armory: ‘‘It is just as easy to 
co work right, as to do it wrong,” that stand 
ard work could be done without extraordi 
nary pains aud consequent expense. This 
end was accomplished by the use of se! 
tools, which produced the same effect upon 
every piece submitted to their action, mak 
ing all alike. 

The term ‘‘interchangeable system” im 
plies a great deal more than that one part of 
a structure will take the place of a simila 
part of a like structure, for it holds that the 
parts must be of such a nature as require ¢ 
degree of close fitting, which, without exact 
machining, would require skillful hand work 


to accomplish. Otherwise than this the 
germ of the idea was latent in the first fom 


of movable printing type that ever was 
cast, whether in China or in Germany. ‘The 
casting of pieces from the same patterns 
must have produced a certain degree of uni 
formity also in other work. 

In America, for instance, Christopher Sauer 
printed the first Bible for the European 
population, in 17438, in the German language. 
(Elliot’s Indian Bible was printed in 1663.) 
Suuer had more time than money, and rather 
than import the type, he made them himself. 
(The old anvil on which he forged the mat- 
rices, was still shown in Germantown in 
1860.) He cast several fonts of these type, 
and printed his Bible with them. It is very 
evident that the idea of interchangeability 
is the fundamental principle of movable 
type. And Christopher Sauer not only cast 
type and printed Bibles, but he carried on a 


business in making ‘‘ jamb stoves”’ of cast 
iron. As these came from the sand molded 


from the same patterns, vague ideas of inter- 
changeability must have floated in the air of 
the casting-room, as promiscuously as the 
dust motes which showed themselves in every 
fugitive sunbeam. 

It was so everywhere. 
manufacturing, casting in molds, forging in 
dies, drilling more than one hole with the 
same drill, everything which produced two 
pieces, or performed two operations alike, 
was loaded with suggestion of the reduplica- 
tion of parts. If there be found no 
mention of the idea, or of the fact that it was 
in general or partial use, such want of notice 
can only argue, at most, that it had not been 
observed by any one who was sufliciently 
interested to describe it. Plants grew before 
Linneus pointed out their analogies. 

But with all these circumstances must be 
ussembled the fact for consideration, that 
the making of rough work, which does not 
require close fitting to make one part go in 
a3 Well as another, does not by any means fill 
the measure of the idea of the interchange 
uble system, Because one of Sauer’s stove 
pokers would poke the fire in one stove as 


The processes of 


can 


mon faculty of adaptation, conveys no more 
suggestion of the intrinsic principle of the 
system than the pyramidical assertion that 
one brick of a building will interchange with 
another. The statement might be ridicu- 
loysly true, but such interchangeability bas 
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been known from the time the first stone 
wall was laid, and is not closely allied, in 
any sense, with the system, the practicability 


of which was first demonstrated by American 





mechanics, using American machinery, de 
signed, set, and operated for this specific 


purpose 


Fig. 


Mechanical Ideal,” is the 
very appropriate title which Charles H. 
| Fitch gave to an article he contributed to 


| the Magazine of American History, June, 


| 1884. The ‘‘ mechanical ideal” is the per- 
ane A : ; 

fection in manufacturing, which succeeds in 
|making articles uniform, in respect to size 
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AL TRIMMER.—SEE PAGE 4. 


|and shape, which is the essential thing in 
interchangeable work. 

Mr. Fitch had the best of opportunities to 
inform himself upon this subject, as he was 
| the special census agent, appointed to report 
in 1880 upon the fire arms industry, in which 
the multiproduction of similar parts had 


first been carried out to practical results. It 
would be derogatory to the traditions of the 
craft, as well as absurd, to suppose that this 
ideal of mechanics is of modern conception. 
Among the first ideas which the old masters 
endeavored to instill into the minds of their 
apprentices, was the desirability of attaining 
to such a high degree of skill as would 
enable them, when occasion required, 
t» make two things alike. That tradi 

tion still remains. There have come 
down to us, from all times, specimens 
of the handicraft of mechanics, which 
attest, beyond doubt, that workmen have 
always existed as skillful in the use of 
tools, and as capable of performing the 
manual operations of producing exact 
and accurate work, as any that are now 
living. 

The rise of the mechanical ideal, its 
progress and actual materialization, de 
pended upon, and required the accumu- 
lated engines, devised and perfected by 
inventive genius during ages of time, 
and when the means for producing the 
desired result had assumed shape, they 
were recognized, brought together, each 
set to its appropriate place, and made 
part of the system, by a man who had 
impressed upon him the capabilities of 
each, by close observation and long 
training in their use. 

Thomas Jefferson was forcibly struck 
with the novelty of the idea whenit was 
tirst presented to him. In 1785, in a 
letter from Paris to John Jay, and after 
wards in one to the Governor of Vir 
ginia, he mentioned a valuable improve 
ment, which he had learned had just 
been made in the manufacture of mus 
kets in Paris. The French government 
had approved of it, and was then estab- 
lishing a large manufactory to put it in 
execution. He described it as consist 
ing ‘‘in the making of every part of 
them so exactly alike, that what be- 
longed to any one might be used for 
every other gun in the magazine.” At 
time of writing, it had only been applied 
to the manufacture of locks, but was soon to 
be extended to all parts of the gun. The 
parts were to be forged in dies which would 
originate uniformity in them, and this was 
to be maintained, continued and improved 
upon, as they passed through various stages 
to completion. 

This embodies, as far as may be done by 
words, the whole scheme of interchangeable 
parts, but it is only of importance as being 
the first recognition of such a project by an 
American writer. It did not amount to any- 
thing in France nor in this country, until the 
machinery had been developed which made 
it feasible. 

Eli Whitney had some acquaintance with 
Jefferson, and Jefferson was so interested in 
mechanical operations (he was the inventor 
of a plow and a wheelbarrow) that he kept 
himself posted in all that was going on. He 
must have been aware of the work done by 
Sir Samuel Bentham in England in the latter 
partof thecentwy. Sir Samuel had caught 
on to the requisites of the interchangeable 
system, so far as to classify the operations 
according to their nature ; filing was filing ; 
and drilling was drilling ; and it was not 
necessary that one man should both drill and 
tile. This is a great feature, and in addition 
to this he had devised and constructed several 
duplicating machines for working wood. 

Whituey’s intercourse with the public men 
of the nation, in his efforts to get possession 
of a monopoly of the cotton business, fre 
quently brought him in contact with them 
while endeavoring to secure their influence. 
His original application for a patent on his 
cotton gin had been made to Jefferson, then 
Secretary of State, who promised to grant it 
as soon as the model was lodged in the pat- 
ent office, and the patent consequently issued 
in March, 1794. This was a wire-tooth gin; 
Hogden Holmes invented the saw-tooth gin, 
and obtained a patent for it in 1796. 

Whitney’s partner, Miller, was the husband 
of General Greene’s widow, and Whitney 
wrecked his fortune, and probably hers also, 
in lawsuits, which were decided against him. 
He was unable to control the requisite capi- 
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tal to carry out his cotton speculation, but 
having made available acquaintances with 
the public officers, he succeeded in getting a 
for fire-arms from government, 
although it was a business of which he was 
ignorant. He was a Yankee schoolmaster by 
profession, and his knowledge of mechanics 
had been gained while a boy, in pounding 
out pails by hand. 

It is quite probable that he formed the 
scheme of making the guns he contracted for, 
on the interchangeable principle. He may 
have become acquainted with this through the 
interesting conversations he had with Mr, Jef- 
ferson upon mechanical matters, and that he 
sanguinely anticipated that the adoption of 
this system would compensate for his igno- 
rance of the art of gun making is quite prob- 
able. 

He took a contract in 1798 for 10,000 stand 
of muskets, under the stipulation that they 
should be completed in two years. It was 
an instance of the same kind as that to which 
Prof. Thurston called attention, a short time 
ago, where a person undertook a task for 
which his education had not prepared him. 
But here is where the genius of the man 
shone forth in its greatest luster ; he educated 
himself, and at the end of the two years, 
although he had not succeeded in making 
guns, he had devised many of the tools 
which he used in the eight following years, 
which it required to fulfill his contract. 

In Olmstead’s Memoirs of Whitney, it is 
stated that he contrived by machinery to 
‘*make the same parts of different guns as 
much alike as the successive impressions of 
a copper plate engraving. Mr. Fitch ob- 
serves, ‘‘ Whatever ingenuity Whitney may 
have exhibited in tools, of which no account 
is preserved, the fact remains that in 1815 his 
methods were still rude, and not markedly 
in advance of his contemporaries. Inter- 
changeability may have been attained by 
him in sample locks and guns, but it cannot 
be gainsaid that it was not a feature of his 
ordinary manufacture.” As far as that goes, 
it may be said that the same thing had been 
done in France, a century before; sample 
locks and other parts of guns had been made 
to interchange in 1717, but it had not been 
found to be practicable to carry out the pro- 
ject on a commercial scale. The necessary 
tools for making it a success had not yet 
been invented. It was impossible to rear the 
system upon an enduring foundation until 
machines were to the manufac- 
turer, which would assure exact duplication 
in combination with economical production, 

In another paper I will try to show the 
progress of the system, andits first success- 
ful development 
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The Fox Universal Trimmer.* 


We give on page 3 some illustrations of 
the latest forms of trimming machines made 
by the Fox Machine Company, of Grand 
Rapids, Mich. 

Figs. 1 and 2 give front and rear views of 
what they call their No. 4 ‘‘B” machine, in 
which some improvements have been intro- 
duced, especially in the arrangement of the 
gauges by which they are pivoted upon the 
upright portion of the frame in such a man- 
ner as to be very firmly supported in all posi- 
tions, and so as to secure the best possible 
action of the knife at all angles. In the pres- 
machine a link is introduced, to which 
gauge is pivoted, and by which it is 


ent 
the 
guided in turning it about to different angles. 
The machine has also been lengthened out, 
admitting of 
Provision is made whereby both the upper 


the use of a lonyer carriage. 


and lower slides are lubricated simply by 
putting oil in an oil-hole at the top of the 
frame. Lengthening the frame in this way 
also prevents the possibility of chips falling 
into the lower rack and _ interfering with the 
action of the pinion. 

Fig. 3 shows the No, 4 ‘*D” machine, 
which is similar to the other, but larger, and 
stands on legs of its own instead of being 
placed on the bench. In this machine, as 
will be seen, only one rack is used, and that 
is so placed that chips cannot get into it. 


* See cuts on page 3. 
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These machines are being received with great 


favor in pattern shops and other, places 
where the finer kinds of woodworking is 
done. 


ge 


The Mechanics’ Fair at Boston. 

One of the most venerable institutions in 
this country of new things is the Massachu- 
setts Charitable Mechanic Association, which 
was organized in Boston in 1796, and has 
been holding exhibitions of mechanical prod- 
ucts since 18387. Though the word charity 
occupies a very prominent place in the title 
of the association, charity was not the prime 
object in its organization, but it was simply 
at the outset an organization of employing 
mechanics for mutual benefit and protection 
—concerted action looking to the return of 
runaway apprentices, for instance, etc. 

At any rate, the association has prospered: 
and now owns a large and good building, in 
which its fairsare held. Almostevery imagin- 
able kind of manufactured goodsis to be found 
here from shoe blacking and ‘‘ natural” min- 
eral waters, to steam engines and watch tools 
and those who have had opportunities to 
compare the exhibition of this year with 
former ones, say that in the line of machinery 
the present one excels. 

One of the first things, perhaps, which wil 
attract the attention of a mechanic who 
enters by the main entrance, especially if 
that mechanic is one who has done much 
traveling, is the display of a maker of steel 
trunks. A number of these are shown, 
most of them new and bright (with paint), 
but one just as it has come from various 
engagements with the expert baggage smash. 
ers found upon our American railroads. 
After an experience of some four years, 
during which it has traveled many thousands 
of miles and been in one or two wrecks, it 
is only dented here and there, and it looks 
as though something had been found which 
might prove a satisfactory substitute for the 
sole leather, which up to this time is the 
only thing found that will, in the words of 
the vernacular, stand the racket. A me. 
chanic is apt to wonder, however, why it is 
necessary in building these trunks to make 
them of so many separate pieces of shee; 
steel, and then rivet them together, and if a 
little missionary work by some of the build- 
ers of drawing presses would not result bene- 
ficially. 

Most of the machinery, especially that 
which is in operation, is on the basement 
floor; that on the first floor which is apt to 
attract the attention of the machinist, being 
chiefly small tools, such as the exhibit of A. 
J. Wilkinson, and the Faneuil Watch Tool 
Co., which has some glass cases filled with 
their machinery for the manufacture and 
repairing of watches, and which,'so far as 
can be judged from the outside of a glass 
case, is admirable. 

On this floor also are found the fittings 
and supplies used in the engine-room, etc. 
The American Steam Gauge Co. having an 
extensive exhibit, and the Mason Regulator 
Co. also having samples of their various 
products, which, on account of their novelty 
and excellent workmanship, attract much 
attention. The unique and _ striking 
thing to be found here, however, was, at the 
time of our visit, secluded from the general 
public by a white cloth, which covered it up 
and made it resemble an equestrian statue 
just previous te the ceremony of unveiling. 
What the cloth conceals in this instance, 
though, is an articulated skeleton, which is 
seated upon the saddle of one of Sterling 
Elliott’s *‘ Ilickory ” bicycles, and having 
the feet attached to the pedals, and the 
hands to the handle bar in such a way that, 
when the wheel is made to revolve by some 
small friction wheels beneath the platform 
upon which it stands, the effect is quite 
‘‘ realistic,” and, as may be imagined, much 
atteation is attracted to it, especially from 
wheelmen and physicians, Others whose 
attention had been attracted to it had, how- 
concluded that. it spectacle 
calculated to give a dangerous shock to the 
nerves of some people, and especially of 
women; hence the enveloping white cloth, 


most 


ever, Was a 





which was preventing some other people 
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with nerves not so easily shocked from 
studying anatomy, and the bicycle as a mode 
of motion. But whether draped or un- 
draped, it is no doubt proving an effective 
advertisement for our machinist humorist. 
On this floor also may be seen (and 
handled) a small model of the Robinson 
radial car truck, which is so arranged that 
every axle under a car is automatically kept 
in a line, which radiates from the center of 


the curve around which the car may be 
passing, the axles being parallel to each 


other only when on straight track, and the 
grinding of flanges, which takes place on 
curves with trucks constructed in the ordi- 
nary manner, is entirely avoided; the little 
model showing that sharp curves are passed 
over with scarcely a perceptible increase of 
friction. The truck has been adopted by 
the West End system of street railways of 
Boston, and by the Thomson-Houston Elec- 
tric Co. A full sized truck, such as is used 
under a st-ect car, is shown on the basement 
floor. It is controlled by the Robinson 
Radial Car Truck Co., of Boston. 

As would be expected in an exhibition of 
machinery in Boston, a large share of that 
shown in operation in the basement is for 
making shoes, most of the more important 
operations involved in the manufacture of 
shoes being shown. 

Quite the most attractive thing in the way 
of an engine, considered from the stand point 
of its novelty, is the Merrill hot air engine, 
shown in operation by the Woodbury, Mer- 
rill, Patten &€ Woodbury Air Engine Co., of 
Boston. This engine would be supposed 
from its appearance to have four vertical 
cylinders, the pistons of which are attached 
by suitable connections to walking beams. 
It is found upon investigation, however, that 
only two of the cylinders are really such, or 
at least there are only two that do the actual 
work, the other two being more properly air 
pumps, the pistons of which are driven from 
the crank-shaft, and which serve to circulate 
the same body of air alternately over cooling 
surfaces composed of copper tubes filled 
with water and woven wire netting, and the 
heated surfaces by which its temperature 
rises and falls between 120 °F., the coolest, to 
600°, the hottest. The engine appears to 
work very nicely, and, by reason of its novel 
construction, is examined by a great many 
people. Some considerable headway, it is 
claimed, is being made in introducing these 
engines, and the results of a test are published 
by the well-known mechanical engineer, Geo. 
H. Barrus, showing that the engine tested 
developed an average I. H. P. of 31.18, and 
an average brake H. P. of 19.92, coke being 
the fuel employed; the consumption of this, 
after normal working conditions were at- 
tained, being 1.54 pounds per I. H. P. per 
hour, and 2.37 pounds per brake H. P. per 
hour. At the same time Mr. Barrus calls 
attention to some sources of loss that had 
been overlooked by the builders, and which, 
when remedied, would, he believed, reduce 
this consumption to one pound of coal per 
I. H. P. her hour. 

Among the other unique engines is to be 
seen the Kimble, made by the Kimble En- 
gine Co., of Kalamazoo, Mich. It has an 
oscillating piston attached to the upper side 
of a shaft, which extends through from side 
to side of what would be the cylinder of an 
ordinary engine, but which in this case is a 
fan-shaped box in which the piston rocks 
back and forth, steam being admitted by an 
oscillating valve above it, the motion of this 
valve being controlled by a shaft governor. 
A crank-arm at the end of the oscillating shaft 
moves the connecting rod without the inter- 
vention of a crosshead, and we thus have an 
automatic variable cut-off engine of 5 herse- 
power, occupying a floor space 17x26 inches. 

Another engine which attracts much atten- 
tion is called the Ulrich, which is made by 
the engine department of the Hill Machine 
Works, of Florence, Mass. This is an oscil- 
lating engine, the one shown being called 
the duplex, intended particularly fer hoist- 
ing purposes, and remarkable for the great 
facility with which it can be controlled and 
reversed by the movement of a lever. 

An Armington & Sims engine, 104x12, is 
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used for lighting. This engine runs quietly 
and steadily at a speed of 294 revolutions, and 
drives through the medium of friction gear- 
ing made by the Evans Friction Cone Co., 
of Boston, who, among other things, have in 
operation a pair of friction bevel gears, which, 
instead of being plain cones, are stepped, 
and appear to be doing their work here very 
satisfactorily, transmitting motion from one 
shaft to another at right angles. 

A Westinghouse compound engine was, at 
the time of our visit, just being set up, pre- 
paratory to driving a part of the shafting. 

The Wrought-iron Casting Co., of Boston, 
Mass., successors to The Mitis Wrought-iren 
Casting Co., show a number of specimens of 
their castings of wrought-iron, which are 
admirable, whether in the rough state as 
they come from the mold, or finished, as is 
the case with one which is regularly made 
for the Thomson-Houston Co. Some of the 
things claimed for these castings are that their 
strength is the same in all directions, which, 
of course, is very advantageous for many 
purposes, and the magnetic capacity of the 
metal has been found to exceed that of forg- 
ings, making the castings especially well 
adapted to electrical work, aside from the 
fact that they can be cast in forms not possi- 
ble to forge, are true to pattern, and can be 
welded and worked the same as forgings in 
every respect. 

The Akron Iron Co.,of Akron, and the Falls 
Rivet and Machine Co., of Cuyahoga Falls, 
Ohio, have their exhibits combined, the most 
notable feature of which is perhaps an un- 
usually large wooden pulley. It hasa hub of 
cast-iron, composed of two parts, between 
which is fastened the disk, made up of glued 
strips of wood, to which is attached the rim, 
made in the same manner. The hub is bored 
for a 53-inch shaft, and the pulley is 120 
inches diameter, and 28-inch face. The man 
in charge would not say that the wooden 
pulleys were thought to be better than the 
steel rim pulleys made by the same concern, 
but said that ‘‘some people would have a 
wooden pulley.” 

A machine which attracts the attention of 
the pattern makers particularly, is shown in 
operation by the Adjustable Saw Table Co., 
of Fitchburg, Mass. The machine was got- 
ten up by a practical pattern maker, espe- 
cially for the work that a pattern maker has 
to do on a saw table. Several saws are car- 
ried on separate arbors, these arbors being 
mounted in a frame, which is revolved in a 
vertical plane to bring any desired arbor into 
line with the driving shaft, with which it can 
then be connected by a clutch which com- 
bines the friction and interlocking principles 
in such a way that it can be thrown in while 
the driving shaft is at full speed, without 
shock, the saw arbor being driven by friction 
until it attains full speed, when, by a further 
motion of the lever, the clutch interlocks and 
drives positively. The table is divided into 
two parts, one of which always remains 
level, while the other may be tipped at any 
desired angle by turning a hand-wheel, thus 
permitting work to be sawed square at any 
lime without disturbing the angular adjust- 
ment. Besides these, the machine has other 
features which make it especially attractive 
to those for whom it is intended. 

The number of tool builders represented 
is not great, and situated as the exhibits are, 
surrounded by machinery which is in its 
nature very noisy, such as looms, for in- 
stance, places the builders at some disadvan- 
tage, and makes the effort to discuss the 
features of the machines with those in charge 
of them a task of some difficulty. 

This is the more to be regretted, as there 
are a number of things shown in this depart 
ment which any one at all interested in tools 
is very apt to want to talk about with the 
attendants. The major part of the exhibit of 
the American Tool & Machine Co., of Bos- 
ton, consists of other things than tools, there 
being a belt remover of novel design, by 
which the belt is first loosened between the 
pulleys, and then by the turning of a hand- 
wheel lifted off from one of them without 
being moved to one side, rollers mounted in a 
frame pivoted on the shaft being interposed 
between the belt and pulley. 





driving several Thomson-Houston dynamos 


They also show a belt controller for dyna- 
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mos, by which they are started or stopped at 
pleasure without countershafts. The tools 
shown are a double-head valve miller for fin- 
ishing the hexagonal portions of globe valves, 
and a turret-head lathe with chasing attach- 
ment for brass work. This lathe hasa new 
feature in the way the head is secured to the 
bed, that portion of the bed to which it is 
attache? being planed on an incline, and the 


bottom of the head inclined to correspond, so | 


that moving the head slightly towards the 
foot of the lathe the spindle is raised, so that 
by this means it can be adjusted vertically, 
means being provided by which the move- 
ment of the head can readily be accom- 
plished. 

The vertical milling machine illustrated in 
our issue of October 25, made by the John 
Becker Mfg. Co., of Boston, is shown in 
operation running at a very high rate of 
speed, and doing its work with a smoothness 
and steadiness which is quite remarkable. No 
one witnessing its operation will be disposed 
to doubt that, for the work intended to be 
done by it, it is a very efficient machine. 

The Chandler & Farquar Machine Tool 
Co., of Boston, have a full line of the stand- 
ard machine tools, such as drill presses, 
lathes, planers, shapers and turret-head Fox 
lathes made by the Lodge & Davis Machine 
Tool Co., of Cincianati. 

By far the most notable exhibit of machine 


tools, however, both as regards its extent and 


the new 
shown, is that of 
the Brown &«& 
Sharpe Mfg. Co., 
of Providence, R. 
I. Twenty ma- 
chine tools are in 
cluded in this ex- 
hibit, 


things 


besides a 


very full line of 
other machines 
and small _ tools 


made by the com- 
pany and by the 
associated Com - 
pany of Darling, 
Brown & Sharpe. 
Seven of these 
machines are mill- 
machines of 
various types, uni- 
versal and plain, 
and there are four 
grinding 
including 


j r 
ing 


ma- 
chines, 
the No. 2 improv 
ed, recently illus 
trated in_ these 
columns, two sur- 
face grinding ma 
chines, and the 
universal cutter 
and reamer 
grinder. Then there is an automatic gear 
cutting machine which is kept at work all 
the time ; four screw machines of different 
sizes, one of them the new automatic ma 
chine, which is kept at work making the 
knurled nuts which are used on the top of 
their clippers. 
thatthe bars of stock do not need to be fre- 
quently renewed, and involving quite a num- 
ber of operations, including drilling and 
tapping the hole, and knurling the upper 
portion of the outside surface, make an ex- 


These nuts being short, so 


cellent job to show the capabilities of the 
machine ; that the machine 
does the work admirably is to state the case 
very mildly. 

It works very rapidly, every moment of 


and to say 


time almost being made use of for one or 
more operations upon the nut, one tool being 
no more than withdrawn until another is pre- 





sented, and the work goes on practically 
without Though working 
very rapidly, it is noticeable that there is ab- 
solutely no jar or shock, and to see the ma- 


intermission. 


chine work one is impressed with the idea | 


that, if the tools could be made to stand it, the 
machine would just as easily work at twice 
the speed. It constitutes, we think, one of the 
best examples of modern high-class machine 
designing, and, asa mechanic who had stood 
and watched it in operation for some time 
said: ‘‘If that machine had 


one or two 


more parts it would talk French.” The ma- 
chine differs entirely from any other screw 
machine, either ordinary or automatic, with 
which we are acquainted, the most striking 
departure from the usual practice being per- 
haps the placing of the turret at the side of 
the turret slide, and sothat it revolves in a 
vertical instead of in a horizontal plane, the 
shaft upon which itis mounted passing across 
the turret slide and carrying at the opposite 
extremity the mechanism by which it is ro- 
tated. The universal grinding machine is 
also belted up,so that its operation can be 
witnessed by any one who desires it. 

The small tools which have been selected 
for exhibition are such as are used mainly in 
connection with the machines, such as 
gauges, milling cutters, micrometer calipers, 
of which seventeen different styles are shown, 
and a large variety of steel scales. Not the 


, least interesting feature of the exhibit is a 


stand upon which is mounted an assortment 
of gears so connected as to be turned by hand 
that their action may be studied. 
are sufficiently large in diameter and pitch 
(the latter being, to speak from memory, 
from 6 to 8 diametral) so that their action 
may readily be observed. The shaft 
which the hand-wheel is placed 
through the entire system, and the gears 
which are driven from it are arranged in 


on 


passes 


| three groups. 


The first of these consists of 


two spur 
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gears which drive two bevel geais’; next 
there is a worm on the shaft which drives a 
worm-wheel, which in turn drives a pair of 
skew bevel gears, a portion of one side of 
the worm-wheel being cut away by a milling 
cutter to show the shape of the teeth at the 
middle of the face of the wheel. Finally, at 
the other extremity of the shaft is a spiral 
wheel having its teeth at an angle of 45°, 
this driving a similar gear which is on a 
stud which stands above and at right angles 
to the shaft; another stud being provided to 
which the 

changed, this 
shaft, so that 
gears may be arranged to work either way 
at pleasure. Then to complete the system 
there is below the gear which is on the shaft, 
a plate having square grooves cut in its 
upper face parallel to the center line of the 
shaft, at right angles te it and at 45° to it in 
both directions, all these grooves crossing or 
intersecting each other at the center of the 
plate, which is under the center of the spiral 
gear on the end of the shaft. Two racks are 
provided having on their under sides tongues 
to fitthe grooves in the plate, and one of 
these racks is of the ordinary form with 
teeth cut square across, while the other has 
them at anangle of 45°. Either of these 
racks, when placed in the groove that brings 
its teeth into line with those of the gear, will 


last-mentioned gear may be 
stud standing parallel to the 


itis seen how a pair of these 


The gears | 
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easily revolve the entire system, and that, 
too, with a motion that is remarkable for its 
smoothness and freedom from friction. It is 
a very interesting feature of the exhibit, 
and, so far as we know, is the best device 
yet made for showing what can be done by 
cut gears. 

The samples of work done on the screw 
machines made by the company are also in- 
teresting, and, to those unacquainted witb 
the capabilites of screw machines, instruct- 
ive as well, since many things are shown 
here just as they came from the machines, 
which it would hardly be theught by the 
uninitiated to be possible to produce in that 
way. The exhibit, taken asa whole, is the 
most complete and comprehensive single dis 
play of tools that has been shown in this 
country fora long while, if ever, and is es 
pecially interesting as showing the very 
latest and highest achievements of the tool 
maker. 

ee 
Horizontal Drilling and Boring 
Machine, 


We give on this page an illustration of a 
horizontal boring machine, which, while it is 
of the general type that has become familiar 
in the shops where they go in for improved 


facilities for doing work, vet has some 
features connected with its details which are 
original, and, we think, of interest. To be 
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AND BoRING MACHINE. 


vin with, the feed arrangements have been 
put on the opposite side of the machine from 
Where they are usually put, thus bringing 
the operator into the same position with re 
gard to the cone pulley, and the various 
hand-wheels the 


occupies al 


and which 
chine is operated, that he 
lathe ; 


since the lathe 


levers by ma- 
the 
which is believed to be an advantage, 
is the standard machine tool 
This 
which the 


with which all machinists are familiar. 
machine is not the only one in 
parts are so arranged, but the usual practice 
is to place them on the other side, so that the 
the 
the operator, instead of the left, as 
they do on the lathe. 


cone pulley and hand-wheels 


right of 


come at 


The feed details have, it is believed, been 
reduced to the simplest: possible form, con 
the 
great range of feed with any required num 


sidering ends attained by them, r7z., a 


ber of variations, and which can be changed 


either in rate or direction with the erentest 
facility. For securing the changes in the 
rate of feed the Sellers friction disks have 


been adopted, the materials chosen for their 
construction, and the method used for regu 
lating the pressure of the central disks upon 
the 
satisfactory operation 
duty. 


disks, insuring their 
under’ the 


Any rate of feed from ,}, to 3 


upper and lower 
heaviest 
inch is 
instantly available by 


These 


the simple movement 


of a lever. friction disks drive a 
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worm shaft which extends to the rear of the 
machine, and is there provided 
worms 


With two 
the other left-hand, 
these worms being cut upon a sleeve which 


one right and 
is fitted to the shaft, and can be moved along 
age with the 
Wheel, which is an ordinary spur gear. Thus 
the feed may be in eicher direction at will, 
and a cutter after passing through a bore can 


he run back 





to make either of the worms eng 


when de 
The 
bar is secured to the 


for the finishing cut 
sired, without disturbing it in the bar, 
clamp by the 
feed slide grips it by friction only, instead of 


which 


having holes through fora pin, and thus it 
can be gripped at any point instead of a 


limited number of points only. 


The table can be raised or lowered from 
the side or end of the machine, as may be 
most convenient, and the platen has the 


usual movements in either direction, in addi- 
tion to which a platen is furnished where de- 
turned around on the 


sired, which can be 


table toany angle. Special pains have been 
taken to make all the parts of the machine 
amply heavy for the duty they have to per- 
form, particular attention being given the 
yoke which supports the outer end of the 
bar, since weakness of this part of the ma- 
chine is quite too common, and where it oc 


curs) greatly limits the capacity of the 
machine, 
Four sizes of the machine are built, all 


being based upon the diameter of the bar 
they are; intended 
to use, as this ul- 
timately of course 
limits the capacity. 
The machine from 
which the engrav- 


ing is made is 
called the °C” 
machine, and has 
a three-inch bar 
with a table five 
feet long. It will 
swing over the 
platen three feet 
three inches, and 
over the table 
four feet. The 


platen is thirty 
inches long, seven 
teen inches wide, 


and has a motion 
across the bed of 
twenty-four 
inches. The ma- 
chine measures 
over all ten feet 
nine inches, and 
weighs 7,500 


will 
up to 


pounds, — It 
bore holes 
eighteen inches di- 
Other 
the 


|same design are built, having bars four, five 


ameter, 
machines of 


and six inches diameter, and with other parts 
in proportion, the largest machine weighing 
about 17,000 pounds. The squaring attach 


ment shown is furnished with each ma- 
chine, and the swing or the size of platen 
or table can be altered to suit special require 
ments, 

ie > -— 


Our attention is called by James Duncan 
toa small circular, in which the announce- 
ment is made that the Lowell course of prac 
tical lectures, which we referred to last year, 
will be continued this year. These lectures 
are given at the Wells Memorial Building, 
987 Washington street, Boston, and are free 
to all, 


tical Carpentry, Practical Electricity, Steam 


They embrace such subjects as Prac- 
and Steam Engine. They are not historical 
treatments of the subjects, but deal with the 
Mr. 


steam engineer, and who has attended the 


practical details. Duncan, who is a 
previous lectures, is enthusiastic over the 
advantages to be from 
Edmund Billings, 987 Washington 


street, will give information about securing 


derived attending 


them. 


tickets. 


- 
A correspondent would like information in 
to the 


shop 85x75 feet. Can 


regard building of a small machine 


any of our readers 


| help him * 
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History of Attempts to Determine the 
Relative Value of Lubricants by 
Mechanical Tests.* 


AN ADDRESS BY PROFESSOR JAMES E, DENTON 
AT THE INDIANAPOLIS MEETING OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MEN' 


Without 


OF SCIENCE. 


further extending our list of the 


different classes of service, let us face the 
question. 
What is the cause of the wide differences 


of opinion to be found in practice which 
testify to the of differences of 
lubricating value among oil, ete. 7 

The answer is that all these differences are 
connected with the overheating of bearings— 
of Oils of the 
same appearance, fluidity and general quali 
ties, do certainly differ in their ability to 


existence 


with the creation hot boxes. 


lubricate bearings which are overheated, 07, 
rather, in their ability to reduce the frequency 
with which overheating occurs tna given bear- 
ing A striking instance 
which has been brought to my attention is 


or set of hearings. 
the case of some large engines which, having 
been using lard oil for the lubrication of their 
crank-pins, without trouble, changed to the 
use of a mixed oil of unknown composition, 
but which was apparently identical in lubri 
cating ability. After using the new oil fora 
few days, excessive overheating occurred, 
and the crank-pins were badly mutilated, 
Longitudinal grooves upwards of six inches 
one-quarter of an inch in depth, and 
one-half as wide, covered the 
The first idea was, naturally, that the 


long, 
surface of the 
pins, 
new oil contained some corrosive ingredient, 
but close examination showed this not to be 
the case. Experiment upon the mechanical 
oil-testing machine with smooth journals and 
brasses showed no difference of lubricating 
value, as we have seen is always the fact in 
the foregoing remarks, All kinds of journals, 
as regards openness of structure, were tried 
with the two oils, as, for example, journals 
of steel and of coarse iron, with the grain 
parallel to the axis of the journal. There 
was no difficulty in-obtaining as satisfactory 
coefficients of friction the new oil 
with lard oil, with the bearings in ordinary 
conditions smoothness, and at ordinary 
temperatures. But upon creating an abnor- 
mally high temperature, such as 400° Fahr., 
by running the oil-testing machine ata suffi 
ciently high speed to prevent the natural 
radiation of the bearing surfaces from main 
taining the temperature at ordinary limits, it 
was found that the new oil which had given 
the trouble gave a steadily increasing friction, 
which finally wore away the brasses so as to 


as 


with 


of 


clog the oil holes and stop the supply of oil. 
It decided that the differences in 
the two oils must arise from a generation of 
heat due to accidental cutting caused by the 
constant wear Of bearings 
under heavy Accordingly, — test 
journals were artificially abraided by scoring 


was then 


and = inevitable 


pressure, 


them with a ragged-ended steel point forced 
against the journal through a hole in the 
The result friction in 
creased above the amount which would natu 


brass, was that the 
rally maintain the bearings at ordinary tem- 
peratures, 
But while 
maximum with the lard oil, with the new oil 
the friction continually increased, until finally 
the journals were smoking, and all the con- 
realized. The 
experiment was then extended by causing 


such increase soon reached a 


ditions of a genuine hot box 
artificial abrasion with emery, with the same 
result. 

It was then evident that the differences in 
lubricating value only existed when some ac- 
cident caused abrasion and generated heat 
sufficient to vaporize one oil under circum- 
stances which did not vaporize the lard oil. 
By creating in this manner excessive friction, 
and persisting in the running of a journal for 
several hours while miscellaneous abrasion 
was taking place, so as to score both journal 
and brasses, and using water to prevent the 
temperature of the bearings becoming greater 
than a black heat, that is, preventing their 


* This is the conclusion of this address; the pre- 
oeding portions have been published in our issues 


becoming red-hot, I produced a journal which 
was a fair reproduction of the mutilated 
crank-pins just described. It was then clear 
that the brass could tear metal from a journal 
along lines in any direction, just as a dull tool 
will tear metal from a cylinder in alathe. If 
there are lines of weakness in metal such as 
may be due to mixed degrees of welding in a 
crank-pin built up of scrap, these lines will 
probably aggravate the mutilation. But 
mutilation is always possible with any two 
metals as hard as iron on the one hand, and 
or hard white metal the other. 
Here is, I believe, a clue to the true solution 
of the problem, namely, that the only prac- 
tical differences of lubricating value of oils is 
in their respective abilities to resist the action 
of sudden heating due to abrasion of the rub- 
bing surfaces. It is only when the occasional 
overheating occurs that we hear anything 
about differences in lubricating value. Such 
abrasion results either from the gradual and 
to 


brass on 


inevitable variations of smoothness due 
metallic wear er to accidental temporary in- 
terruption in the rate of supply of oil to a 

Interruption? of the uniformity of 
‘vening film of lubricant between the 
surfaces is a certain and probably 


bearing. 
the inter 
rubbing 
the far more frequent direct cause of the 
abrasion, but in the long run there will be 
cases of this action when apparently the ut- 
most pains in feeding have prevailed, and the 
cause of heating must be attributed to the 
gradual changes of the surfaces, too slight, 
perhaps, to be discerned by the unaided eye, 
but which cause a temporary deficiency of 
oil supply at some point of the bearings. 
indirectly, therefore, the 
uniformity with which the lubricant insinu- 


Either directly or 


ates itself between every part of the bearing 
surfaces determines the success of the lubri- 
cation. 

With restricted or minimum rates of feed- 
ing, the capillary property of lubricants be- 
tween two metallic surfaces probably controls 
the uniformity of the conditions of the oil 
film. Hence nearly every variation of ingre- 
dient of compounded lubricants may 
accompanied with a difference of ability to 


be 


cause the lubricant to supply itself to a bear 
ing, 

There yet, 
capable of proving that the broad range of 
viscosity available in the lubricating products 
of petroleum cannot afford a lubricant pos- 


is as however, no evidence, 


sessing any degree of capillary property to 
be found among the compounded oils. When 
the rate of feeding is comparatively super- 
abundant the rate of escape of the oil from 
the bearing may control the rate of supply. 
Consider once more the case of the car jour- 
nal. The newly applied brass bears only in 
spots, as explained above. The coefficient 
of friction is then about seven per cent., but 
rapid wear creates a greater area of contact 
and a highly perfect condition of smoothness, 
so that in two and one half hours the friction 
may be one-fourth per cent. with any oil, and 
then the temperature of the brass settles to 
less than 100 degrees. 

But on the other hand, instead of polish- 
ing itself, the bearings may abraid at a spot, 
and then the heating will become excessive, 
and no oil will control it. 

Thirty minutes of running will then make 
the shaft actually red hot. 
so much uncertainty about the brass wearing 
the 


great 


There is always 


to the smoother and safe condition that 


‘ 
i 


invention of a lead-lined brass was a 
boon to railroad lubrication. 

The soft lead lining cannot cut the journal, 
and it is impossible for the area of bearing to 
be less than several square inches for more 
than an instant of time at the start, as the 
the like 


A journal excessively scored 


lead tlows under 


thick 
with a brass can be immediately reloaded, 


pressure a very 


grease. 


if a lead-lined brass is applied, and no over- 
heating occur, 

But suppose that the bare brass has been 
successfully worn to the polished area, which 
affords the low of friction 
of one fourth per cent, variation in its fric- 


very coefticient 


tion ; then suddenly the friction may double 
itself with no change of any condition that 
be 
are closely examined, some very slight change 


can discerned. If the rubbing surfaces 


attract no attention if the friction index had 
not suggested a disturbance of perfect condi 
tions. Gradual infinitesimal wear has caused 
the variation of friction. If the load is con- 
siderably increased after running some time 
at a fixed pressure with a minimum friction, 
the friction may suddenly increase ten times, 
and many hours of nursing be required to 
nurse the bearings back to the minimum 
friction condition, yet the coefficient of fric- 
tion will only then be about 24 per cent., 
which will not produce a temperature suffi- 
ciently high to attract attention or cause 
complaint. If a grain of dust or grit be 
thrown between the surfaces the friction will 
also suddenly increase. Such variations are 
constantly going on, with apparently a steady 
and sufficient supply of oil. 
It is easily conceived, therefore, how, in the 
midst of the many irregularities of car service, 
such accidental variations of friction may 
occur as are necessary to bear out our hypoth- 
esis regarding the accidental generation of 
intense heat at portions of the bearing surfaces 
and consequent disturbance of the uniform oil 
supply to every part of the rubbing surfaces, 
which finally results in excessive heating and 
mutilation of the journal. Undoubtedly the 
most important element in lubrication is that 
oil shall reach every part of the surface. 
Anything that induces oil to neglect to inter- 
pose itself between a spot of the rubbing 
surfaces is a possible cause of overheating. 
Anything that improves the distribution of 
oil reduces friction. In this fact lies the ex- 
planation of the curious paradox that sand 
or emery, or grinding material of any sort 
excessively overheated bearing 
improves it. To understand how this can be, 
consider the action of a journal run without 
oil under heavy pressure. It is cut badly, 
and the brass is clotted upon it. It runs 
with a coefficient of friction of, say, forty 
per cent., Which would quickly heat a bear- 
ing to redness, if no remedy was applied. 
We mix emery with oil to forma thick paste, 
and apply it to the bearings at 1,000 pounds 
pressure per square inch. Instantly the sur- 
faces are scored with grooves or rings, but 
the coefficient of friction reduces itse If to, say, 
eighteen per cent. Theemery has cut grooves 
for itself in which the particles roll with very 
little friction, for upon cleaning off the 
emery and running with clean oil, the fric- 
tion is no less. The grooves fit each other 
without excessive abrasion. 
The friction is still far above the four or 
five per cent. which maintains the journals 
cool. There is, therefore, no conflict of the 
facts with the well-known influence of grit in 
increasing the friction of a bearing in prac- 
tically perfect condition. The conditions are, 
however, a great improvement over the dry 


applied to an 


brass-coated journal, because the grooves cause 
a perfect of the ot, 
compounds, or flour of sulphur, act on the 
same principle, but must be applied before 


distribution Cooling 


the abrasion becomes so excessive, as they 


a 
4 


are comparatively feeble in their grinding 
properties. As long as the grooves fit each 
other, the friction will 


may gradually become less than the eighteen 


be no greater, and 
per cent. 

But if the brasses are forced laterally out 
of the grooves in the journal, or, if a smooth 
journal is run with the smooth brasses, the 
corrugations in the surfaces are crushed, and 
the journal tends towards the condition of 
maximum friction once more as the brass 
begins to attach itself to the journal, and 
uniformity of supply of lubricant is destroyed. 
If the brasses are lined with some of the soft 
anti-friction metals, however, the crushing 
down of grooves by a smooth journal does 
Herein lies the 
true advantage of these metals. 


not cause excessive friction. 
They give 
us no less friction than bare brass when both 
metals are equally smooth. 

Also when abraided by emery or other 
means, or when run without a lubricant, the 
friction is equal to that of brass, and any 
white metal will eventually melt if the 
brasses surround journal. But they allow 
themselves to be more rapidly worn to a 
smooth or safe condition than does brass, and 
better resist being disturbed from this con- 


dition, So that the chances of heating are 








28 and 30. 


of Oct 


of smoothness is apparent; but it would 


bare brass or hard white metal. There are 


circumstances, however, when overheating 
will take place even with a lead-lined car 


An instance of this occurred on a 
certain railroad. 


brass. 
A considerable number of 
lead-lined brasses overheated. It was found 
that the lead had worn through to the brass 
at the middle, and not near the ends, owing 
to a variation in the structure of the brass. 

At the middle of the latter chemical analy- 
Else- 
where the material was phosphor bronze. 
The difference in the rigidity of the two 
metals induced such an unequal distribution 
of pressure, that the uniformity of the oil 
film was unduly disturbed, and hence abra- 
sion occurred at the middle, ending in ex- 
cessive heating, and the final withdrawal 
from service of the particular lot of brasses 
in which the irregularity of structure oc- 
curred, 

Enough has been said, I think, to show 
that the differences of lubricating value of 
lubricants, upon which the opinions of prac- 
tice are founded, are not revealed by their 
behavior between rubbing surfaces artifici- 
ally prepared and supplied with oil, whatever 
the pressure and speed of our testing ma- 
chines; but that to develop these differences 
we should provide bearings and conditions of 
feeding oil, which shall provoke a range of 
irregular action by abrasion and heating, and 
then study the behavior of the lubricants 
carefully. 


sis showed absence of phosphorous. 


It is hardly necessary to state that, under 
these circumstances, to determine the relative 
value of two lubricants in as many hours is 
an impossibility. 

——— o@ipe — 

Sibley College of Mechanical and Elee 
trical Engineering. 


Mr. S. G. Pollard writes us as follows: 
The following is the list of non-resident lec- 
turers elected for the ensuing year: Prof. 
Mendenhall, Supt. of the United States Ccast 
Survey ; Prof. S. P. Langley, Supt. of the 
Smithsonian Institution ; Alexander Graham 
Bell; W. A. Anthony ; Captain R. W. Hunt, 
Past President of the American Institute of 
Mining Engineers; Mr. J. M. Allen; Mr. 
Holloway, Past President of the American 
Society of Mechanical Engineers; Eckley 
B. Coxe, who heid the same office in the 
Mining Engineers’ Association; Charles E. 
Emery; Dr. C. B. Dudley, of the Pennsy)- 
vania R. R. Mechanical and Chemica! Labora 
tories; Prof. Elihu Thompson; F. J. Sprague; 
Mr. E. D. Leavitt, Past President of the 
Mechanical Engineers ; and Mr. Rothwell, 
of the Civil and Mining Engineers. 

At the recent meeting of the University 
Trustees, $50,000 was appropriated for new 
machinery and apparatus for Sibley College. 

The Seniors in Mechanical Engineering 
are soon to make a running test of a locomo- 
tive on the L. V. R. R., under the charge of 
Prof. Carpenter. 

Prof. Thurston has been elected ‘‘ Member 
Correspondent” of the ‘‘Superic. School 
Industrie Nationale” at Paris, in recogni 
tion of his services to science in presenting 
the the 
works of the elder Sadi Carnot, the pioneer 
of the science of thermodynamics. 


’ 


English-speaking engineers with 





Ss 
Meeting of the American Society of Me 
chanical Engineers, 


Secretary Hutton has given notice that the 
next meeting of this society will be held in 


Richmond, Va., Nov. 11 to 14. The first 
session will be at 4 Pp. M., Nov. 11, in the 
hall of the Exchange Hotel. The list of 


professional papers for the meeting is as fol 
lows: Light Cable Road Construction, Frank 
Van Vleck ; Authorities on the Steam Jacket, 
Facts and Current Opinions, R. H. Thurston ; 


Chimney Draught, Facts and Theories; A 
Novel Form of Flexible Tubing, T. R. 


Almond ; Heat Transmission through Cast 
iron Plates Pickled in Nitric Acid, Rk. C. 
Carpenter ; Some Properties of Ammonia, 
De Volson Wood ; Mechanical and Physical 
Properties of Sulphur Dioxide (S O,), De 
Volson Wood ; Theoretical Investigation of 
Efficiency of Vapor Engines, De Volson 





less with soft anti-friction metal than with 


Wood ; Experimental Determination of the 
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Latent Heat of Ammonia, D. 8. Jacobus; 
Automatic Regulation of Injection Water to 
Vapor Condensers, Jas. McBride ; Hydrau- 
lic Hoisting Plant for the Pier of Brooklyn 
Sugar Refining Co., Louis G. Engel; Hy- 
draulic Traveling Cranes, Erwin Graves ; 
The Single-acting Compound Engine, W. A. 
Bole; Rope Driving, C. W. Hunt; Acci- 
dent-preventing Devices for Machines, Jno. 
II. Cooper ; New Process for Generating and 
Cutting the Teeth of Spur Wheels, Ambrose 
Swasey ; An Interesting Experiment with a 
Lubricant, Geo. W. Bissell ; Performance of 
a 75-ton Refrigerating Machine of Ammonia 
Compression Type, James E. Denton ; Some 
Novel Experiments with a Lubricant, James 
E. Denton. 

Following is the list of 
tions.” 

83. Is there any reason why corrosion 
should be more active in one place rather 
than another, inside a steam drum properly 
piped to connect several boilers in a battery ? 

84. What limits are there to the speeds of 
a hot air or caloric engine ? What is the least 
and the greatest number of revolutions per 
minute about which you know in such en- 
gines ? 

85. How many times per minute can a 
dash-pot apparatus be lifted, such as is used 
with Corliss’ valve gear. 

86. Which is better economy in a foundry 
cupola—to melt rapidly, producing a rela- 
tively cool iron, or to melt more slowly, 
producing hotter iron ? 

87. Have you had any experience in out- 
door work at night, in wind and storm, with 
portable apparatus for light in large quan- 
tities, other than electric light ? 

88. What is the best design for line shaft- 
ing transmitting over fifty horse-power, per- 
mitting them to be stopped and started on 
any floor, without interfering with the motor, 
or other shafting ? 

89. What is the best method of correcting 
for the superheating 
of steam in figuring 
a boiler test ” 

90. In arranging 
chimuey stacks for a 
battery of boilers, is 
it best to use one for 
each pair, or a larger 
chimney for the entire 
battery ? 


‘topical ques- 


striking clocks ; bought in 1856 or 1857. 


9 


utmost error is 2 minutes. It is cleaned 
about every five years, never regulated, and 
has had only two repairs; new pallet and 
new pendulum spring. Few English clocks 
could show an equal record for 34 years. 
Again, 1 have a boxwood foot rule, folding 
to 3 inches, by E. A. Stearns & Co., Brattle- 
boro, Vermont; my father and I have had it 
in daily use for nearly 50 years. It has 
shrunk about ,,; inch, but that may perhaps 
be due to wear. The outside divisions are 
scarcely legible, but the joints are as stiff 
and perfect as when new. Everybody ad- 
mires its wonderful strength. 
C. PurcELL Tayror, D. 
— 


LETTERS FROM PRACTICAL MEN. 


Sc. 


Western River Steamboat Engineer- 
ing Practice. 
Editor American Machinist: 

Many of your readers, no doubt, have 
heard of the primitive-looking steamboat en- 
gines and boilers on Western river boats, and 
perbaps heard them ridiculed by those who 


do not know the necessities of the situation. | 


A friend recently gave me a report of a test 
made in 1871, by Mr. James McBride, of the 
side-wheel packet Arlington, that ran_be- 
tween Cincinnati and Pittsburgh, which 
shows what such steam machinery does in 
actual service. It is not so primitive in re- 
sults as might be supposed. 

The Arlington had five cylindrical boilers, 
38’ diameter and 24 feet long, each contain- 
ing two return flues, 134" diameter. The 
total amount of heating surface was 1,214 
square feet, government rule. The grate 
surface was 66 square feet, placed 16° below 
bottom of boilers. The boilers are fed by 
pumps, which put exhaust heated water in 
at 180°. There were two engines, each 224’ 
diameter of cylinder, and 7 feet stroke, which 
ran at 16 to 18 revolutions per minute. Each 





91, Will there be 





any difference in the 
size of the chimneys 
required when the 
boilers are the ordi- 
nary tubular type, or 
of some of the water 
tube forms ? 

92. What is the best 
form of cylinder lu- 
bricator for engines 
carrying 140 lbs. of 


steam pressure or 
over ? 
93. What are the 


maximum safe speeds 
for hoisting and re- 
versing in an over 
head traveling crane, 
in a machine shop ? 

Excursions, enter 
tainments and recep 
tions will fill out the 
time, no doubt profit 
ably and pleasantiy 
at Exchange Hotel 

a ce 

An English Opinion of American Work. 


q 
3 
3 
3 


Headquarters will be 


The following letter is of interest, as show 
ing the esteem in which American mechanical 
work is held in England : 

26 MarcuMont Stv., RusseELL SQUARE, 

London, England, 
October 14, 1890. 

DEAR Allow me to say that I get 
more mechanical notions for my business of 
electrical engineer out of your paper than 
all the English ones put together. | 
you could devote more space to small work. 

Regarding the durability of your [Amer- 
ican] work, you may like to hear that I have 
still going, one of Chauncey Jerome’s 30-hour 


/ 
\ 


SIR: 


wish 





Its 


likely to be found in boiler practice else- 
where. This was not the result of a short 
trial, but what the boilers would do continu 
ously during a two days’ trip. 

The amount of water evaporated per hour 
per horse-power was about 36 pounds. No 
exact measurement of coal used was made, 
but an estimate was made from knowledge 








of the total amount consumed during a 
/ 

| Te 

| aor 

| 
F 

LATHE CONSTRUCTION 

round trip, which placed it at about 44 


pounds per horse-power per hour, which 
would be an evaporation of 8 pounds of 
water per pound of coal. BELL CRANK. 





Lathe Construction, 
Editor American Machinist : 

After an experience of over forty years in 
machine shop practice, I agree with Prof. 
Sweet that it is a handy thing to have at least 
one lathe in the shop with a swivel head-stock, 

My experience has shown that the cap over 
the main journal, as usually made, is too 
light, and the bolts too small and too much 
spread. I think it would be well to 
designer to make the cap extra heavy— 
thicker than it wide—and then, before 
the drawing goes to the pattern maker, just 
alter the figure, and make the thickness 
double what the designer had it. He might 


is 


shennan andtedgedent 


INN. 


A SwiIVEL-HeAD LATHE, 


cylinder had 4 poppet valves—two inlet 54’ 
and two outlet 64’ diameter. The clearance 
at each end was 5.8 per cent. of piston dis 
placement. 

From indicator diagrams taken, it 
found the initial pressure, up to point of cut- 
off, averaged but 3 pounds below boiler 
)pressure. The point of cut-off, shown by 
| the cards, was about .4 stroke. The average 
| mean steam pressure, shown by the cards, 


was 


| was 97.6 pounds, and average back pressure 
| 24 pounds, leaving a mean pressure of 95.1 
| pounds, which, with a piston velocity of 252 
‘feet per minute, shows 267 horse-power for 
each engine, making in all 534 horse-power. 

It will be seen from the foregoing figures 
that a horse-power is developed for every 
2.27 square feet of heating surface, which 
certainly is about results 


as good as are 





like it, but 
on a tough boring job would. 


not the man who uses the lathe 

The bolts should be extra large, and, to get 
rid of the major portion of the elasticity of 
both cap and bolts, the bolts should be placed 
as near the box as practicable, the holes in 
the cap counterbored, as shown in the 
sketch, and the shanks of the bolts enlarged to 
shoulder as shown. BENJ. F. WiLson 

~ 

The president of the United States recently 
spoke to those who had gathered to hear him, 
at St. Joseph, Mo., at 6:30 4, 
sumed that his hearers had come to welcome 
breakfast, 
stress upon this. 


mM. He as 


him before laying considerable 
Perhaps the president has 
not yet learned that the great majority of his 
constituents are obliged, by force of circum 


stances, to breakfast before that hou 


| 


tell the | 








A Swivel-head Lathe. 

As our readers know, there has been for 
some little time past considerable discussion 
among our friends, through our columns, re 
garding the comparative merits of the differ- 
ent methods of fastening the head-stocks of 
lathes to the beds, some maintaining that the 
molder should fasten them on, while others 

think that they should be bolted or 
arranged to swivel. In our issue of 
October 16, Mr. Geo. W. Clarke referred 
to his experience with the Gage lathe 
having a swivel head, and as we are 
convinced that many of our readers are 
unfamiliar with this lathe, we give 
herewith an illustration of it as it ap 
pears fitted with turret head and slide, 
instead of the ordinary foot-stock. 

As will be seen, there is a plate or 
base under the head-stock, which is 
bolted to the bed in the ordinary manner, 
and upon this base the head rests and 
can be swiveled to any desired angle 
within the limits usually required for 

lathe work. Just outside the large gear 
on the spindle is a small bevel gear, 
which drives small gear on a_ vertical 
shaft, which passes down through the trun 
nion upon which the head swivels, and by 
means of other bevel gears drives a shaft 
which passes along under the bead horizon- 
tally to the end of the bed, where it drives 
the train of gears by which the feed-screw is 
driven. This shaft not driven direct, 
however, but by means of a double-ended 
clutch, which, when thrown from one side to 
the other by the small lever shown, reverses 


a 


is 


the motion of the feed, an intermediate posi 
tion stopping it. As this clutch is so ar 
ranged that when thrown in it always engages 
at the same point, and as the shaft revolves 
at the same speed as the spindle, threads are 
thus cut without reversing the motion of the 


lathe, and without stopping it. The style 


shown is’ intended 
mainly for brass 
work, though of 
course it will be 
found suitable for 


any work for which 
turret-head lathes are 
usually employed. It 
is 18-inch swing with 
7-foot bed, and has a 
hammered steel spin 
dle with bronze boxes 
The turret has 
holes, which 
with 

set-over 


six 
are 
bushed 
has 


steel, 

and 
swivel motion, and is 
operated by screw or 


a 


rack and pinion mo- 


tion Various styles 
of the lathes are built, 
embodying the same 


principles, some hav 


ing the usual feed 
rod and worm in ad 
dition to the screw, 
and a_ splined shaft 
which passes along 
the front of the 


machine by which the 
feed can be reversed 
at any point along the 
bed, as would of 
course be necessary 
engine lathe of 
siderable length. The 
the Machine 
i e's 


in the case of an any con 
are built by 


Waterford, 


lathes 

Gage Works 
ata 

Considerable doubt has been expressed in 

naval circles as to the possibility of the eight 

of the 


a heavy sea. 


inch guns Atlanta and Boston being 
worked in 
if 
eight-inch guns can be worked when it would 
to 


Now it would ap 


pear, we accept the authority, that the 


be unsafe to attempt work the six-inch 
Joth these to roll 
rather viciously, which statement does not 


guns, vessels are said 
probably, amount to anything worth speak 
ing about. The fact is that our fighting ships 
can never be tried only by the test of actual 
fighting, and every one trusts our navy will 


rot before it is brought to that test 
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Tin Plate Talk. 





A great deal of loose talk has been going 
the rounds of the daily and commercial press, 
during the past few weeks, with reference to 
establishing the manufacture of tin plates in 
this country, which is incorrect, and only be- 
fogs the situation. 

That the recent legislation upon this sub- 
ject will aid the people of this country to 
gain a nearer base of supplies for this im- 
portant product than one located in a foreign 
country three thousand miles away, is the sin- 
cere wish of many. That the country may 
get out of the new law all the benefit there 
can possibly be in it, should be the wish of 
all, including those who were its candid 
opponents. But it advance any 
good object to have leading daily papers 
gravely announcing to their readers that at 
the very moment this legislation was being 
completed, a Pittsburgh concern was ‘“ actu- 
ally turning out tin plates,” in expectation of 
the protection to be afforded by the new law. 
Nor will it, as we trust, accomplish any 
more serious result than the temporary be- 
wilderment of uninformed readers, to have 
other leading journals publishing glowing 
accounts of the establishment somewhere 
each day of two or three new tin plate plants, 
apparently for the mere newspaper purpose 
of contradicting the story next day. Other 
journals, actuated by still different motives, 
seem to lose no opportunity of collecting such 
items, obviously for the purpose of proving 
to their readers, beyond a peradventure, that 
the manufacture of tin plates never can and 
uever will be built up in this country. 

That it will not be built up by a whole- 
sale hegira of British manufacturers to the 
United States, is already quite evident, but we 
think the fact is one not wholly to be deplored. 
We have on unquestioned authority the 
significant fact that a leading British manu- 
facturer of tin plates, and a party of friends 
visiting this country as members of the Brit- 
ish Iron and Steel Institute, have reached 
the conclusion that it will not be profitable 
to them to carry out a project which they 
had been previously considering. That pro- 
ject was the investment of one million dol- 
lars and the establishment of a large tin 
plate plant in this country, if, after per- 
sonal examination, they found the conditions 
favorable. They talked with British work- 
men, now residing in this country, whom 
they had known in their own districts, and 
also inspected the methods and conditions 
prevalent in American rolling-mills. They 
found the American workmen employed 
therein getting very much higher wages than 
was paid in England for similar work, Their 
conclusions were further aided by the fact 
that the new tin plate duty, after allowing for 
the prospective advantage to be afforded the 


does not 


producers of pig-tin, will afford the Ameri- 
can manufacturers of tin plates an additional 
protection of only about one cent a pound 
over that which has, during so many years, 
proved wholly insufticient for the purpose of 
starting the industry here. Of course, too, 
they reasoned that their brother manufactu- 
rers at home would be unwilling to give up 
this great market without a severe struggle, 
and that American prices of tin plates had in 
past years frequently been much higher than 
the new duty can possibly necessitate, without 
serious complaint on the part of users, or in 
ducing American manufacturers to undertake 
the business of making the plates here. Natu- 
rally, therefore, it is not surprising such rep 
manufacturers would be 
more apt to stand by their guns than to locate 


resentative British 


new works here, unless they could do so with 
a certainty of reaping large profits. 

But, in our opinion, the worst thing this 
can mean is simply that the American tin 
plate industry will be American, and we do 
not think the industry will, in the long run, 
be any the worse off, because, when estab 
lished, it will be upon the basis of close mar- 
What- 
ever imaginings may be indulged in by any 


gins and moderate chances of profit. 


one, tin plate works are not going to grow 
up over night, like Jonah’s gourd, for the 
that 

signed for other purposes ec: 


very sufficient reason machinery de 


innot be made 


tions which must prevail in the tin plate 
market here as elsewhere. New machinery 
and appliances throughout will have to be 
designed and constructed, and existing methb- 
ods must be studied and improved upon be- 
fore the American manufacturer, with or 
without help from the new law, can expect 
to cope successfully with his foreign com- 
petitor. 

That the inventive genius, mechanical 
skill and business energy of American me- 
chanics and manufacturers, which have 
solved greater problems in the past, will 
solve this one, we have no kind of doubt. 
But it will not be done in a week or a month, 
and no discouragement should be felt by any 
one because of that circumstance. 

a 
Liability Insurance. 


Almost three years ago, when the business 
of insuring employers against liability of 
loss arising from accidents to workmen was 
beginning to be pushed in this country, we 
‘alled attention to some of the features of 
the business, and took the ground substan. 
tially that, inasmuch as the courts would not 
award damages to an employe injured by 
machinery or other apparatus, unless it were 
proven that there had been neglect of the 
proper precautions for the prevention of 
accidents, for which neglect the employer 
was responsible, the taking of such insurance 
was, in a certain sense, an acknowledgment 
that proper precautions were not taken, and 
that if every reasonable precaution were 
taken by an employer, there would be no 
liability upon his part, and, therefore, no need 
for the insurance. 

Of late, however, we have begun to see in 
passenger elevators, in this and other cities, 
notices to the effect that the elevator 
regularly and periodically inspected by its 
builders, whose names are given, for the 
accident liability insurance company. 

We understand that the method now pur- 
sued in such matters is to take the kind of 
elevator and all its surroundings into con- 
sideration when investigating it, with a view 
to writing a policy. Then, if it is insured, 
a reliable builder of elevators, and, where 
practicable, the builder of that particular 
elevator, is employed to make a thorough in- 
spection, and, if anything is found wanting 
in order to make it safe, to supply it. 

Upon the receipt of the builder’s detailed 
report, showing it to be all right, the policy 
is issued, and the elevator is then periodi- 
cally inspected, and, if found to be at all 
dangerous at any time, the owner must at 
once put it in good condition, on penalty of 
having the policy canceled. We feel con- 
strained to say that, to the extent that the 
business is carried on in this way, it will 
prove in practice to be a good thing for all 
concerned, but especially for those who, as 
employes, have occasion to 
trust their lives to elevators. 

Without this systematic inspection and 
enforcement of provision against accidents, 
matters 
will, in the majority of cases, be neglected. 
The same method applied to a machine shop 
or factory where machinery is used could 
hardly fail to prevent many accidents, and 
the prevention of accidents is, of course, far 
better than any amount of damage payments 
as compensation for them after they have 
occurred, 


is 


passengers or 


it has been demonstrated that such 


Such a company cap, and naturally will, 
when doing business on this principle, make 
a much more thorough study of the causes 
of accidents, and the best means of prevent- 
ing them, than would usually be practicable 
for an employer, and if, having made this 
study, the companies will require a strict 
compliance with the regulations shown by 
experience to be necessary, their influence 
will be for good. The business can be so 
managed that a workman knowing that his 
employer carries insurance against loss by 
damage suits in case of accidents, will by 
that fact have the best possible assurance 
that the danger of accidents to him has been 
reduced to the lowest possible limit, so far as 
others can protect him from them, and it is 
to be hoped that this ideal will be attained. 


organized strong enough to insure railroad 
companies against loss by accidents, and 
which, as a feature of the business, should 
require that every possible or practical pro- 
vision should be made for their prevention, 
and see to it that there was no relaxation of 
vigilance, and no safety appliance neglected, 
few can doubt but that such compapy 
would effect some needed reforms, and 
would accomplish great good. Ships are 
insured by companies which conduct busi- 
ness in such a way, and the manufacturers’ 
mutual companies protect their members 
against fire by the application of the same 
principles, and the principle which is so en- 
tirely successful with them might be applied 
in other directions, it seems to us, with good 
chances of success. Mere gambling upon the 
chances of accidents, and then fighting to 
avoid the just penalties attending those 
which occur, we can see no good in, but when 
those who may lose by their occurrence take 
every possible means to prevent them happen- 
ing, it is so far a good thing. 


a 


oe : 
According to press accounts, an accident 
occurred at Lynn, Mass., recently, which is 
in some respects withouta parallel. It seems 
that a large Corliss engine was used for 
driving dynamos for electric lighting. By 
some means the wires leading from the dyna- 
mos were suddenly burned out, and the con- 
nection to the dynamos being thus broken, 
and the engine relieved of its load, it raced 
until the fly-wheel gave way, wrecking the 
engine and the engine-room. It is difficult 
to understand how such an accident could 
have occurred with a Corliss engine, and the 
only theory upon which we can account for 
it is that the wheel must have been running 
so nearly its safe limit of speed that the 
slight increase which could take place under 
such circumstances was sufficient cause 
the rupture. We do not think there are any 
Corliss engines built that will race sufficiently 
even when all the load is suddenly thrown 
off, to cause a wreck, unless either there is 
something wrong with the cut-off mechanism, 
which should be looked to by the engineer, 
or, for some reason, the ordipary working 
speed of the engine is dangerously near the 
safe limit. At any rate, it is safe to say that 
the circumstances under which such an acci- 
dent would be really unavoidable are very 
rare. 
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ANSWERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. 
communication, they should be written on a separate 
sheet. 


If questions are enclosed with a business 


(424) W. F., ——, writes: Please inform 
us if 4 boilers 50 inches diameter, 16 feet 
long, with two 16-inch flues, will furnish 
steam enough for an engine whose cylinder is 
24 inches diameter, 6 fect stroke, number of 
revolutions 35 per minute, cut-off at % of the 
stroke, boiler pressure, 85 pounds. 4.—The 
boiler capacity is not near large enough ; it 
is only about 4 of what it should be. 


(425) F. W. 8., Fort Myer, Florida, 
writes: Kindly inform me how the inspect 
ors of marine boilers find the ductility of 
boiler plates as entered on the inspection cer 
tificates, and how I can find the ductility of 
any metal in similar values for comparison. 
A.—The ductility of iron or other metals is 
found by actual tests made in a machine con 
structed for the purpose; machines of this 
kind are illustrated and deseribed in App/e- 
ton’s Cyclopedia of Applied Mechanics, and 
in other beoks treating on engineering. 2. 
How can I tell whether a boiler plate is 
cyrstallized or not when it is in the boiler ” 
A.—We do not know of any other way than 
to cut a piece out of the plate for examina 


tion. But generally no trouble need be ap 
prehended from crystallization of boiler 
plates. 

(426) J. B., Laramie, Wyo., writes : Please 


give the proper method for laying out « 
rocker for a locomotive, and state the reason 
for throwing the lower arm out of line ; give 
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an example if necessary. A.—Indesigning a 
rocker the first tep is to locate the center o (Fig. 
1), of the rocker shaft; the position of this cen- 
ter will depend on the general arrangement of 
the mechanism in the vicinity of the rocker, 
and nothing but good judgment is required 
for locating it. When the center o has been 
found the length of the upper rocker arm is 
also known, it is equal to the distance from 
the center o to the center line of valve rod ; 
some builders make it slightly longer, so that 
the center line of valve rod will pass midway 
between the highest point in the are and the 
extremities of the arc described by the center 
of the upper rocker pin. The length of the 
lower rocker arm is made equal to the length 
of the upper one when it is possible to do so; 
sometimes the lower arm will have to be 
made shorter, so as to give a sufficient amount 
of clearance between the bottom of the link 
and the rails of the road ; on the other hand 
there are cases in which the lower rocker 
arm must be lengthened to allow the link 
hangers to clear to bottom of the boiler ; 
and again it is sometimes desirable to use 
eccentrics whose throw is greater than it 
should be for the travel of the valve; in cases 
of this kind the lower rocker arm will also 
have to be made longer than the upper one, 
so as to transmit to the valve the proper 
travel. The offset of the lower rocker arm 
is found as follows: From o as a center, and 
with a radius equal to the length of the arm, 

describe an arc v, through ‘the center ( - 
the axle draw a line ( MV tangent to the arc 


and through o draw o k perpendicular to C 


1; also through o draw the line 0 n perpen- 
dicular to the center line of the valve rod ; 
the lines » 0 ando & are the lines to which 
center lines of the arms must be set. From 
the foregoing it will be seen that since the 
rocker is nothing else but a convenient piece 
of mechanism to connect the link to the 
valve rod, its position and length of arms 
must be made to suit the motions of the link 
and valve, and no other rules can be given. 
For the thickness and width of arms, also the 
length and diameter of the shaft, see eight- 
eenth paper, Modern Locomotive Construc- 
tion, in our issue of February 13, 1886. 


(427) H.S Florida, writes: In 
auswer to Question 392, in your issue of Oct. 


2, relating to the safety valve, you have 
50 X 12.566 x 4” = 12.5 x 20" + r x 20 


Should not the term 12.5 « 20 be 12.5 x 4; 

that is to say, should not the weight of the 
lever be multiplied by the horizontal dis- 
tance from center of valve to fulcrum, in- 
stead of from center of valve to the place of 
ball? I have a formula which states that 
the weight of lever should be multiplied by 
the distance from center of valve to fulcrum, 
and I want to find out if I understand it 
right. A.—The term 12.5 x 20 is correct, 
but the next term 7’ x 20 should have been 
7 < 24, as has been explained in Question 
403, in our issue of Oct. 16. The term 12.5 
< 20 gives the moment of the weight of the 
lever about the fulcrum. In finding this 
moment we assume the weight, 12.5 pounds, 
of the lever to be concentrated in a single 
point; this point is called the center of grav- 
ity of the lever, and its position is not affected 
by the position of the ball. According to 
the problem given in Question 392, the cen- 
ter of gravity is 20 inches from the fulcrum, 

and this distance is not changed by placing 
the ball en this point or at any distance away 
from it ; it must be distinctly ‘understood that 
the position of the ball has nothing to do with 
position of the center of gravity of the lever. 
Here then we may assume that there is a 
force of 12.5 pounds acting in a vertical 
direction, and the distance from the fulcrum 
to the direction in which this force acts is 20 
inches. Hence the moment of this force is 
125 x 20 = 250. It will be noticed that 
according to the conditions of the problem, 
the weight of the disk and valve spindle was 
not to be considered ; if, on the other hand, 
these weights are taken into account, we 
should find the moment of these weights by 
multiplying the sum of these weights by their 
distance from the fulcrum, 4 inches; the prod- 
uct will be the moment of these weights 
about the fulcrum. It probably this 
moment to which your formula refers, in- 
stead of the moment of the lever. All safety 
valve problems are simply interesting exam- 
ples of the application of the principle of 
moments, and if these principles are under- 
stood, and which we have endeavored to 
explain thoroughly in our answer to Ques- 
tion 392, engineers should not have any 
difficulty in solving any safety valve problem. 
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(428) J. W.G., Philadelphia, Pa., asks: 
W hat is the indicated horse-power of a triple 
expansion engine with cylinders 6, 10, 17 
inches diameter and 8 inches stroke ; steam 
pressure 70 pounds, number of revolutions 
130 per minute ? A.—A condensing engine 
of this class and size will develop about 33 
indicated horse-power. For so low a steam 
pressure as 70 pounds we prefer to use a com- 
pound, in place of a triple expansion engine. 
2. How many cubic feet of steam would be 
used in cutting off at } stroke? A.—25.48 
cubic feet per minute. 3. Please give rule 
for finding the horse-power of 
A.—In answer to Question 25 
January 26, current volume, 


an epgine. 
, in our issue of 
you will find the 





rule for computing the horse-power of a sim- 
ple engine. For compound engines of any 
sort, it is customary to calculate the horse- 
power, as if the total expansion occurred in 
the cylinder or cylinders that exhaust into 
the condenser ; and it is assumed that the 
expansion curve is a rectangular hyperbola. 
Or, in other words. we may say that the 
power of a compound engine depends on the 
size of the large cylinder, and is the same 
as that which would be obtained from a 
single cylinder of the same content, by ex- 
panding to the same extent from a like initial 


Fig. 1. 


steam pressure. The rule for computing the 
indicated horse-power of : i engine is 
LWP.=? LA, 
33,000 
In which P denotes the mean effective press- 
ure in pounds per square inch of piston; L 
the length of stroke in feet; A the area of 
the piston in square inches ; and V the num- 
ber of strokes made by the piston in one 
minute. The mean effective pressure 
found by the rule given in answer to Ques 
tion 412, in our last issue. To illustrate the 
application of these rules, we will compute 
the indicated horse-power of the triple ex- 
pansion engine here given, and we shall 
assume that the total number of expan- 
sion is 8, and the back pressure 5 pounds. 
The steam pressure is given at 70 pounds, 
hence the absolute steam pressure will be 
70 + 14.7 = 84.7 pounds. The hyperbolic 
logarithm of 8, is 2.079, adding 1 we have 
1+ 2.079 = 3.079 ; dividing by the number 
€ ( 
of expansions we have 8.079 B84 ; 


) 


1s 


mul- 


tiplying this by the absolute steam pressure 
we obtain .384 « 84.7 = 32.52 pounds mean 
pressure ; subtracting the back pressure we 
have 32.52 — 5 = 27.52 mean effective press- 
ure. This now the value of P in the 
given formula, and substituting for the sym- 
bols their values we have 
LWP 27.52 x .666 
33,000 

33 indicated horse-power, pearly. Here we 
have not taken the clearance, or che effect of 
a receiver into account, consequently the re 
sult should be looked upon as a close approx 
imate estimate only. 
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(429) D. W. H., . Wis., writes: In 
the description of the link motion by J. G. 
A. Meyer is a pa that I do not under- 
stand. In problem 3, Fig. 5, it says that the 
center line of motion determines the position 
of the eccentrics. I should think the crank- 
pin would determine the position of the eccen- 


trics. A.—Let C(Fig. 1) be the center of the 
axle, through this point draw a line ( M, 
tangent to are w described by the center of 
the lower rocker-pin; the line (’ M we may 
call the center line of motion of the reversing 
vear, Through the center C draw the line 
st perpendicular to C W, and from ( de 


scribe the circle fq, which represents the 
path of the center of eccentrics; Consequently 
its radius must be equal to the eccentricity 


of the eccentrics. If pow the length of the 
lower rocker-arm is equal to that of the 
upper one, then the point #, which is the 


center of the forward eccentric at the begin- 
ning of the stroke, must be laid off from the 
line s¢ ata distance which is equal to the 
sum of the lap and lead, and the distance 
from the point 4, which is the center of the 
backward eccentric, to the line s ¢, must also 
be equal to the same distance; in short, the 
positions of the forward and backward 
eccentrics are found by 
parallel tos ¢, with a distance equal to the 
sum of the lap and lead between them. 
Here it will be seen that no attention has 
been paid to the position of the center line 
A Cof the crank; if this line coincides with 
the line of motion ( M, then it may be said 
that the eccentrics are to a line perpen 
dicular to the crank, and indeed this is true 
in many stationary engines, but it dees not 
follow that this is true for all engines. On 


set 


drawing a line} f 





the other hand, we can assert that in all 
engines the eccentrics are set to a line drawn 
perpendicular to the center line of motion of 
the valve gear, or, in other words, it is the 
center line of motion of the valve gear which 
determines the position of the eccentrics. It 
may be stated here that in order to make the 
construction absolutely correct, the center 
line of motion C M should not be drawn 
tangent to the are ~ ; it should be drawn a 
little above lowest point in the arc; but for 
all practical purposes, it is sufficient to draw 
the center line of motion tangent to the arc; 


-M 


the error in the position of the eccentrics 


resulting from this method will be inap- 
preciable. 2. Ihave been working on two 


7x10 inches, connected 
These engines are used 
and are obliged to run 
the crank-shaft there is a 
fly-wheel 4 feet diameter, with a rim 4x4 
inches. Is this fly-wheel necessary? Does 
it not strain the working parts to stop this 
weight suddenly in reversing the engine? 
A.—The fly-wheel is needed; its ebject is to 
prevent objectionable loss of speed while 
the crank is passing its dead centers, and to 
give a degree of steadiness with which the 
engine shall run at a given speed. Of course 
a fly-wheel will tend to strain other parts of 
the engine when the speed suddenly 
checked; but in this class of engines the fly- 
wheel is comparatively small, so that in the 
hands of a careful engineer, the parts of the 
engine will not be strained to any dangerous 
degree. 
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Lexington Cut Iron Gears. See adv 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘Bradley’s Power Hammers, the best in the 
world.’ 20sizes. Bradley & Co., Syracuse, N.Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers, 

PP i rnand Brand Letters. Heber Wells, 8 Spruce 

. New York 

poles Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
suceessful. David Boyle, 521 Monroest.,.Chicago, IIL 

Send for W. A. Morrison’s Prac. Eng’r. (the stand 
ard book), enclose $1.00, Box Lowell, Mass 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Adjustable Shrinkage Gauges. Pedrick & Ayer, 
Philadelphia, Pa. 

Link Milling and 
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Slotting Machine. Pedrick & 


Ayer, Philadelphia, Pa. 
Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
Audubon Machine Works, New Haven, Conn. 


Special machinery, heavy and light. 

Emery in 10 lb, tins (for machinists’ 
cialty. The Tanite Co,, Stroudsburg, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 
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Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 9, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8. A. Smith, 23 
S. Canal st., Chicago, Western Agent. 

Billings & Spencer Co.’s Packer & Boiler Ratchet, 
all kinds of Forged Wrenches. 8. A. Smith, 2838. 
st., Chicago, Western representative. 
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*Roper’s Hand-Books,”’. for engineers and fire- 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 
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37 even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 

Patent Attorney R. G. DuBois, 715 11th street 
Washington. D. C., procures Ist-class patents for 
inventors. Send for pamphlet. Guaranteed by 
Rand, MeNally & Co., of Chicago. 

Every pattern maker and wood worker should 
have a Dutton’s clipper grinder, No. 5. Send for 
circular to Montgomery & Co., 105 Fulton street, 
New York City. 

Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,etc.,by T.W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C, H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

‘Binders’? for the American Machinist. Two 
styles, the “‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 
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An ice factory will be erected this fall at Union 


town, Ala 

The Whiteman Paper Mills, Dansville, N. Y., are 
to be rebuilt. 

The Southern Cotton Oil Co., Atianta, Ga, will 
rebuild its oil refinery 

W.H. Withgott is erecting a new iron and brass 
foundry at Easton, Md. 

There is talk of a $500,000 cotton-mill being 
erected at Yazoo City, Miss. 

A knitting and woolen-mill will probably be 


erected at Morristown, Tenn. 


Lill & Hillsley, of Philadelphia, Pa., will erect a 
nail factory in Kensington, Ga. 
A wood pulp and paper-mill plant, to cost $100, 


000, is to be set up at Ashland, Wis. 

A Cincinnati company, it is said, will establish an 
aluminum factory in Buena Vista, Va. 

The plant of the Newmarket (N. H.) Manufactur 
ing Company is to be greatly increased. 


The Mt. Joy Novelty Iron Works, of Mt. Joy, Pa., 
will, it is stated, remove to Frederick, Minn 

The Tiffany Iron Works, at Tecumseh, Mich., has 
been incorporated, with a capital of $50,000. 

An ice factory will be established at Beeville, 
Tex., by the San Antonio Brewing Association. 


A stock company will, it is stated, be organized 
to erect a cotton-seed-oil-mill at St. Joseph, La. 

It is stated that the Roane Tron Co. will construct 
a mammoth basic steel plant at Rockwood, 

Smith & Burdette, of Cincinnati, O., are reported 
as to establish branch pipe works in Bristol, Tenn. 


the 


Tenn. 


Work has been commenced on construction 


of the Ashland Steel Co.'s steel plant at Ashland, 
Ky. 

The Marble Falls Manufacturing Alliance will 
erect a cotton bagging factory at Marble Falls, 
Tex 

The Elizabeth City Crystal [ee Co., lately organ 
ized, will erect an ice factory at Elizabeth City, 
OE 8 

It is stated that an electric light plant will be 
erected, and water-works constructed, at Stan 
ley, Va 

The Moffat Manufacturing Company, of Chester, 


8. C., is adding an iron foundry to its implement 
factory. 

The 
Mossy 
chinery. 


D.L 


Creek 
Tenn., 


Mossy 
Creek, 


Machine ¢ 
additional ma 


and 
in 


Foundry 
will put 


Trusselt is organizing a stock company to 


establish a foundry and machine shop at Carroll 
ton, Ga. 

The Beaver Tube Company has been incorpo 
rated, at Wheeling, W. Va... with a capital stock of 
$1,000,000, 

The Athens Electric Light and Power Co., Athens 
Tenn., has received franchise to erect an electric 


light plant 

Efforts are being made to organize a stock com 
pany to build a foundry and machine shop at Car 
rollton, Ga. 

Edward Rasch has, it is reported, added a foun 
dry and machine 
Florence, Ala 


shop to his iron railing works at 


It is stated that work will be commenced 
on the construction of an iron furnace to be built at 
Pell City, Ala. 


soon 
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The Union Pacifie Railroad Company is reported 
as to erect machine shops at Fort Worth, Texas, to 
cost $1,000,000. 

It has been decided to rebuild the lately burned 
foundry of the Van Winkle Gin and Machinery Co. 
at Atlanta, Ga 

The Merchant's Shot Tower Co., of Baltimore, 
Md., has transferred its property to the American 
Shot and Lead Co, 

It is said that New York and Washington parties 
are negotiating with a view of establishing iron 
works in Wiston, N. C. 

It issaid that New York and Washington parties 
are negotiating with a view of establishing iron 
works in Winston, N. C. 

The Dennis Duplex Machine Co. have filed arti- 
cles of incorporation at Des Moines, Ia. The capital 
stock is placed at $500,000. 

A new cotton-mill is projected at Oxford, N. C., 
to cost $100,000, of which the Oxford Land Com- 
pany isto subscribe $50,000. 


The Springfield Boiler & Mfg. Co., Springfield, 
Ill., have erected boiler works. and will build a 
foundry and machine shop. 

It is stated that the Rome & Decatur Railroad 


Company has purchased a site forthe erection of 
machine shops at Decatur, Ala. 

The Beaver Tube Co., chartered with a capital of 
$1,000,000, at Wheeling, W. Wa., will soon start 
work on its plant at Lewisburg. 

The East Tennessee, Virginia & Georgia Railroad 
Co. (office, Knoxville, Tenn.,) will, it is stated, erect 
machine shops in Brunswick, Ga. 

Work has been commenced on the buildings of 
the South Boston Iron Works, at Middlesboro, Ky. 
The main building will be 1,200x150 feet. 

The Eden Manufacturing Company. of Eden, Pa., 
has been incorporated, with a capital of $12,000, to 

o : . 
manufacture cotton and other textile fabrics. 

A company is reported as being organized at 
Blacksburg, 8. C., to erect a factory for the man- 
ufacture of the Joseph Black patent cooking stove. 

The Beedle & Kelly Co., of Muskegon, Mich., has 
been chartered, for the purpose of manufacturing 
implements and machinery ; capital stock, $100,000, 

The Hygeria Ice Company bas been formed at 
Chicago, IIL, to manufacture ice; capital, $500,000; 
incorporators, Edwin Corben, Albert Chapelle and 
others. 

S. H. Letcher, 0. O. OWens and others, of Ricb- 
mond, Va., have incorporated the Waddell Railway 
Signal Company, to manufacture electric railway 
signals. 

The J. N. Sarborough Manufacturing ¢ of 
Americus, Ga., will be organized, with a capital 
stock of $100,000, to manufacture automatic car 
brakes. ; 

The Virginia Power, Light and Construction 
Company contemplates the erection of un electric 
power plant, to operate a street railway, at Lynch- 


burg, Va. 

J. H. Gill, of Raleigh, N. C., will in 
Ivanhoe, Va., an iron foundry, machine shops and 
Work has been commenced on the 


establish 


stove works 
buildings. 

The Cavner Railway Power Transmission and 
Brake Company, of Chicago, Ill., has been incor 
porated, for the manufacture and sale of railway 
appliances. 

Frank Tyman, E. M. Nettleton, W. A. Rinehardt 
and others, have secured a site at Covington, Va., 
and will erect a foundry and machine shop, anda 
steam tannery. 

G. E. Wheeler and J. C. Keifer, Wilmington, Del., 
contemplate erecting a factory at Piedmont, Ala., 
for manufacturing a patent covering for steam 
pipes and boilers. 

It is reported that the erection of an open hearth 
steel plant and a bridge shop is contemplated in the 
near future by the Muskegon Iron and Steel Co., of 
Muskegon, Mich. 

It is stated that the Rockbridge Co, 
tracted with Chicago (Ill.) parties for the removal 
of a steel car works plant to Glasgow, Va. A site 
has been selected. 


has con 


An iron furnace is reported as to be built at 
Choeealoceo, Ala. Birmingham parties have made 
large purchases of land there, and these are prob 
ably the projectors. 

The Canton Iron Co. has been incorporated by 
H. 8S. Chamberlain, Emell Eastmon, 0. G. Hurlbut, 
and others, of Chattanooga, Tenn., to build iron 
furnaces at Canton, Ga. 

The West Side tron Company, of Chicago, Il., 
has been incorporated, to manufacture iron and 
otber metals. G. G. Willard and Julius Grunewald 
are two of the incorporators. 

The St. Louis (Mo.) Iron and Machine Works are 
rushing the addition to their works. The new 
building will be used for the machine shops and the 
general oftices of the company. 

The Edward Best Car Axle Box and Lubricator 
Company, of Ottawa, Can., has been incorporated, 
with a capital stock of $25,000, and will manufact 
ure car axle boxes and lubricators. 


A Philadelphia (Pa.) company is reported as hav- 
ing signed contract for the removal of its steel 
plant to Fort Payne, Ala. The Fort Payne Coal 
and Iron Co. can give information. 


The L. P. Trottier Axe and Edge Tool Manufac 


turing Company, of Three Rivers, Que., has been 
incorporated with a capital stock of $40,000, to 
manufacture axes, hammers and other tools 








The Supply Manufacturing Co., of Pittsburgh, 
has been chartered, with a capital of $50,000. The 
directors are Wm. J. Hammond, Robt. A. Ham- 
mond, James H. Hammond and Wm. E. Justin 

The Hattie Ensley and Lady Ensley coke fur- 
naces at Sheffield, Ala., and the mineral lands in 
Franklin county, owned by Enoch Ensley, have, it 
is stated, been optioned by Alfred Parrish at $1,500,- 
000, 

A company is being organized at McKeesport, 
Pa , to engage in the manufacture of iron safes. 
James Evans, W. C. Soles, T. D. Gardner and W. 
S. Chandon, of that city. are interested in the pro- 
ject. 

The Cardiff Rolling-mill Company is the name of 
a $200,000 stock company organized by M. M. 
Duncan, H. C. Young, C. P. Moore and others to 
manufacture sheet-iron and sheet-steel at Cardiff, 
Tenn 

The Lone Star Tron Co., of Jefferson, 
the building for its car wheel factory completed, 
and the machinery is being rapidly put in place. 
The firm expects to commence operations about 
Nov. 1 

The Embreeville Tron Co., of Embreeville, Tenn., 
has awarded a contract to the Pittsburgh Iron and 
Steel Engineer Co.. of Pittsburgh, Pa., for the 
erection of an iron furnace, and work is to begin 
shortly. 


Tex., has 


Westingbouse, Church, Kerr & Co., Chicago, Il. , 
have purchased the old Cragin plant in the north 
western part of the city, will refit the factories, 
and employ about 100 men in the manufacture of 
engines. 

It is stated that a water-works system and an 
iron furnace will be constructed, and a sash, door 
and blind factory erected at Bluffton, Ala. The 
Bluffton Land, Ore and Furnace Co. can give in 
formation 

The National Wheel Company was formed at 
Jackson, Mich., October 13, with $50,000 capital 
stock, $35,000 being paid in, to manufacture car 
wheels. The company will at once build a shop 
60x200 feet. 

A company, to be known asthe Emerson Car Co., 
has been incorporated at Charleston, 8. C., for the 
purpose of manufacturing A. S. Emerson’s ven- 
tilating apparatus for railway cars. The capital 
stock is placed at $300,000. 

A $300,000 stock company has been organized, 
with J. N. Gamble, of Cincinnati, Ohio, president, 
W. C. De Armond, vice-president, and Archer 
Brown, secretary, to build an iron foundry and 
pipe works at Radford, Va. 

Roth & Engelhart, of St. Johnsville, N. Y., have 
broken ground for an addition of 30x100 feet to 
their piano action factory. They now employ 75 
hands, and when their new building is completed 
they will double their force. 

The American Steel Post and Pole Company has 
been formed at Chicago, IL., to manufacture and 
sell steel and metal poles of all kinds: capital, 
$100,000; incorporators, Thomas J. Thorp, Thomas 
Bennett, William H. Herrick. 

The Ryan-MeDonald Manufacturing ¢ of 
Waterloo, N. Y., will remove its machine works to 
Curtis Bay, near Baltimore, Md., and incorporate 
a $100,000 stock company to operatethem. <A build 
ing 70x350 feet is to be erected. 

The Lookout Rolling-mill ¢ at Harriman, 
Tenn., has the foundation of the new works under 
way. The present capacity of the mill is 45 tonsa 
day, but with the proposed additions, the average 
will be increased to about 70 tons, 


1. 


The Osborn Construction Company, of Chicago, 
ill., has been incorporated, the object 
eral engineering and contracting business; capital 
stock, $100,000; incorporators, Porter J. 
Theodore Burkhard and Judson Lattin. 


being gen- 
Norton, 


The Belding Motor and Manufacturing Company 
has secured ten acres for a site in the manufactur 
ing district between Cragin and Pacific Junction, 
Chicago, I1l., at the reported cost of $67,000. Three 
or four hundred men are to be employed. 

The Standard Pipe and Foundry Co. has been 
organized in Cincinnati, with a capital stock of 
$300,000, to establish pipe works and iron foundry 
at Radford, Va. J. N. of Cincinnati, 
president, and W. ©. De Armond, vice-president, 
T. Woodard and New York City, 
have made a proposition to the Elyton Land Co., 
Birmingham, Ala, for the drection of a $400,000 
plant. It is stated that the company will 
probably subscribe $59,000 to secure the enterprise. 


Gamble, is 


Ss. others, of 


steel 


The directors of the Duquesne Tube Works, 
located at McKeesport, Pa., have decided to erect 
a large pipe-mill, two additional furnaces and a 
foundry. The company expects to have the 


additions completed by the latter part of next 
spring. 
E. H. Watts, of London, England, president of 


the Watts Steel and Iron Co., now building an iron 
and steel plant in Middlesborough, Ky., contem- 
plates, it is said, removing to this place from Eng- 
land, a structural iron works plant with a capital 
of $5,000,000 


Messrs. Zug & Co. (Limited), at their Sable Iron 
Works, Pittsburgh. Pa., have recently put in opera- 
tion two new puddling furnaces which were built 
inthe summer. Two others are in course of con- 
struction, which will make a total of 42 furnaces 
at the Sable works. 

T. A. Hicks, W. C. Dickey and R. B. Sidell, of 


Philadelphia, Pa., who lately purchased the rolling- 
mill, steel plant, machinery, etc., of the Crown and 





| 


Cumberland Steel Co, at Cumberland, Md., will 
organize and incorporate under the name of the 
Cumberland Steel Co 

The Leavitt Machine Company has been formed 
at Orange, with W.M. King, president: G. 
E. Bates, secretary and treasurer; the above and J. 
B. Farley, and T. E. Leavitt, directors. The com- 
pany has leased a factory, and will soon begin a 
general machine business. 


Mass., 


Contracts for erecting buildings and furnishing 
all machinery for the Tredegar Steel Works (P. O. 
Jacksonville, Ala.,) have been Work 
will commence at once, and be pushed as rapidly 
as possible to completion. The plant wil! include 
three furnaces, with daily capacity each ef 100 tons, 
rolling-mill, ete. 


awarded. 


It is reported that Lieut. Fitch. formerly super 
intendent of the Braddock Wire mill, at 
Braddock, Pa., has purchased a plot of ground of 
about five the Monongahela River. for 
$20,000. The purchase is said to be for anunknown 
company, who will manufacture copper wire for 
telegraph purposes. 


Co.'s 


acres on 


The rolling-mill of the Portage Iron Co., at 
Dunecansville, Pa,, has been enlarged by the addi- 
tion of 17 more puddling furnaces, and another 
train of rolls. The works now contain 37 single 
puddling furnaces, six heating furnaces, and six 
trains of rolls. W.G. Merriman is? general mana- 
ger at Duncansville. 

The Simmerly Derrick Co., of Cleveland, O., has 
become an incorporated concern, under the State 
laws, with an increased capital. The derrick 
manufactured was invented by A. N. Simmerly, 
the superintendent of the company, who was for 
seven years master mechanic of the New York, 
Lake Erie & Western 

A corporation, to be known as the Haywood 
Foundry Company has been organized at Portland, 
Me., for the purpose of carrying on general foun 
dry and machine business. The company has a 
capital stock of $150,000; its officers are: President, 
Earl A. Thissel, of Florence, Mass.; treasurer, W. 
H. Wilder, of Florence, Mass. 

The Widdifield Electric Brake Co. has received 
letters of incorporation from the Ontario govern 
ment, with Anson T. Button and W. P. Widdifield. 
of Uxbridge, S. E. Fuller, of Stratford, James 
Lockhart, S. E. McKinnon, T. R Fuller, and Hugh 
Blain, of Toronto, charter members; capital stock, 
$300,000, and head office at Toronto, Can. 

The Sharon Steel Casting Co., of Sharon, Pa.. are 
making a number of extensive improvements that 
will more than double the present capacity of their 
plant. A new molding-room 100x100 feet 
added, which will give employment to about 20 
additional molders. The company make a general 
line of steel castings in any size from 1 pound up to 
15 tons. 


is being 


The Crosby Steam Gage and Valve Co., Boston, 
Mass., has issued a very complete illustrated cata- 
logue of specialties made at the works. A good 
deal of space has been devoted to describing the 
steam engine indicator and its uses, with the appli- 
ances for taking indicator diagrams, measuring 
them, and making calculations Engineers will 
find use for this catalogue. 

The Fuel Gas and Manufacturing Co.. of Pitts 
burgh, Pa , has about completed the removal of its 
machinery from the Twenty-fifth street shops to the 
works lately vacated by the Westinghouse Air-brake 
Co.,in Allegheny. The new location will give the 
company an enlarged capacity. A brass foundry 
will be added, as well as other departments, and 
the output will be considerably increased. 

Brown, Bonnell & ¢ of Youngstown, Ohio, 
have purchased the plant of the Lakeside Nail Co., 
at Hammond, Ind., and will, it said, spend 
$3,000,060 in establishing large iron works, which 
will give employment to between 2,000 and 2,500 
men. The present works, which employ 200 men, 
will be enlarged by the addition of a plate-mill, a 
full 


10... 


Is 


rod-mill, a structural-iron-mill, and a 
of blast furnaces. 


system 


A Boston syndicate has decided to locate large 
ear works at Beaumont, Tex., and a company will 
be organized with a capital stock of $500,000, under 
the name of the Beaumont Car Works. The citi- 
zens of Beaumont subscribed $100,000, besides giv 
ing other valuable considerations. Work will begin 
at once under the supervision of Messrs. Stinson 


& Moulton, of the National Rolling Stock and 
Street Car Co., of Boston. 

The J. Stevens Arms and Tool Company, of 
Chicopee Falls, Mass., will put up addition 60x30 


feet to its present shop, and has already begun lay 
ing the foundation. The building will 
wood, four stories high, but, with the 
will give five new floors available for the business 
of the company. The floor space of the mill will 
one-third by the addition New 
machinery will be put in as the business demands. 


new be of 


basement, 


be increased 


Messrs, A. J. Sweeney & Sons, founders and ma 
chinists, of Wheeling, W. Va., are said to have 
made a proposition to invest $100,000 in a wire nail 
plant at Omaha, Neb., and guarantee to operate it 
successfully for a period of tive years upon certain 
conditions, They to lay outa plan of 
lots, for which they will ask the Omaha Board of 
Trace to secure purchasers 
have been taken,-.they will begin work on the mill 


propose 


As soon as these lots 


The Lackawanna [ron and Coal Company at 
Scranton, Pa., is arranging to perfect extensive 
improvements at its rolling-mill during the winter, 
in the shape of a new blooming and billeting train, 


which will be constructed so as to be used in the 





manufacture of steel rails, and also four-inch bil 








| NovemBer 6, 1890 








lets of steel, which are used in making wire and 
rods. A large blower-house will be constructed for 
additional blowers, and two melting cupolas will 
be erected. 


The contract and the bond for the erection of a 
$250,000 cotton-mill at Fort Worth, Tex , have been 
signed, sealed and delivered. The money is in 
bank, and work was begun, on September 24, on 
the artesian well tosupply the mill with water. To 
secure this mill, a bonus of $75,000 was given by en- 
terprising citizens. Work on the buildings, which 
will be of brick, will be commenced at once, and 
forty houses for the mill operatives will be built in 
a short time. 


The Tucker Manufacturing Company, manufact- 
urers of furniture trimmings and smali brass goods. 
have outgrown their present quarters in Water 
ville, Conn. They contemplated a removal to some 
place east of Waterbury, but a few enterprising 
Waterville people agreed to buy and present to 
them a lot in Waterville. A $25,000 factory will be 
erected, which will be leased by the manufacturing 
company, who will increase their working foree to 
150 persons.— Commercial Bulletin. 


The Hughes Steam Pump Co., of Cleveland, 0., 
is now engaged in tripling its capacity for manu 
facturing steam pumps for water-works, etc., and 
has recently started machinery in their new ma- 
chine shops. Work on their buildings was begun 
on May1. Allworkinthe machine shop is to be 
done on the ground floor. This building is 200 feet 
long by 80 feet wide. The new clearing shop is 60 
feet long by 40 feet wide. A 10-ton traveling crane, 
30 feet wide, is to run the whole length of the ma 
chine shop. A considerable amount of new ma- 
chinery will soon be put in operation. 


W. A. Jones, 11 to 17 South Canal street, Chicago. 
Ill., issues the following circular to his friends. It 
explains itself: Having decided to launch out for 
myself, I have opened in the rear of 11 to 17 South 
Canal street, and am now in the field to furnish a 
general line of high grade castings. making a spe 
cialty of machine-molded pulleys, from six 
thirty-six inches in diameter, varying by inches, 
and for which I have three sets of arms for each 
diameter. Having been connected with the Link 
Belt Machinery Co. foundry superintendent 
during the past eight years. together with a practi 
cal experience of nearly twenty-five years, warrants 
me in feeling assured that I can give you thorough 
satisfaction, should you favor me with a trial order. 


to 


as 


—_——__+4>e —___—___ 


The Selection of Emery Wheels. 


As every one who has had experience in 
finishing work by grinding with emery wheels 
knows, the matter of the proper selection of 
the wheels for the work to be done is most im- 
portant, and as the knowledge necessary to do 
this is usually attained only by long practical 
experience, we consider that we are doing 
many of our readers a service by the publica 
tion of the following extracts from a pamph 
let prepared by the Brown & Sharpe Mfg. 
Co., 
the wheel best suited to any given job of 
Very extended use of grinding 


and intended to assist in the selection of 


erinding, 
machines of various forms at their works give 
this company much experience upon which 
the following remarks are based, and though, 
of course, the prime object of the publication 
of the pamphlet on their part is to assist in 
making grinding machines by them 
work most efficiently, and to the best advan 


sold 


tage the general principles are, as a mat 
of the 
general practice of grinding by emery wheels. 
The pamphlet is entitled, Emery Wheels, 
Their Selection and Use,* and after calling 
attention to the fact that too much should 
not be expected of one wheel, and comment 
ing upon the importance of selecting the 
wheel for the work to be done, it 


ter course, broadly applicable to 


proper 
Says : 


Our aim in grinding is usually to obtain 
an accurate or true surface, but as a true 
surface is almost always a good surface it 
should be remembered that generally the 
same methods are employed, whether an ex 
act size ora five finish is the object de 
sired, 

Our suggestions are not offered posi 
tive rules, but as the embodiment of our ex 
perience, and as representing the methods 
which our shop practice has indicated are de 
sirable. 

* po Me Me NS 


as 


Wheels are numbered from coarse to fine ; 
that is, a wheel made of No. 60 emery is 
coarser than one made of No. 100. Within 
certain limits, and other things being equal, a 
coarse wheel is less liable to change the tem 
perature of the work and less liable to glaze 
than a fine wheel. As a rule, the harder the 
stock the coarser the wheel required to pro 
duce a given finish. For example, coarser 
wheels are required to produce a given sur 
face upon hardened steel than upon soft steel, 
while tiner wheels are required to produce 


* Copyright 1800, Brown & Sharpe Mfg. Co 
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this surface upon brass or copper than upon 
either hardened or soft steel. 

Wheels are graded from soft to hard and 
the grade is denoted by the lettersof the 
alphabet, A denoting the softest grade. A 
wheel is soft or hard chiefly on account of 
the amount and character of the material 
combined in its manufacture with emery or 
corundum. But cther characteristics being 
equal, a wheel that is composed of tine emery 
is more compact and harder than one made 
of coarser emery. For instance, a wheel of 
No. 100 emery, grade B, will be harder than 
one of No. 60 emery, same grade. 

The softness of a wheel is generally its 
most important characteristic. A soft wheel 
is less apt to cause a change of temperature 
in the work, or to become glazed, than a 
harder one. It is best for grinding hardened 
steel, cast-iron, brass, copper and rubber, 
while a harder or more compact wheel is 
better for grinding soft steel and wrought- 
iron. As a rule, other things being equal, 
the harder the stock the softer the wheel re- 
quired to produce a given finish. 

Generally speaking, a wheel should be 
softer as the surface in contact with the work 
is increased. For example, a wheel ,'; inch 
face should be harder than one 4 inch face. 
Ifa wheel is hard and heats or chatters, it 
can often be made somewhat more effective 
by turning off a part of its cutting surface; 
but it should be clearly understood that 
while this will sometimes prevent a hard 
wheel from heating or chattering the work, 
such a wheel will not prove as economical as 
one of the full width and proper grade, for 
it should be borne in mind that the grade 
should always bear the proper relation to the 
width. 

* 


* * 


The quality of the work, asa rule, is im- 
proved by using a wheel of full width if the 
wheel is soft in proportion. Judgment 
should be exercised in deciding upon thé 
width of wheel to be used, as sometimes the 
work is of such size and shape: as to make it 
necessary to use a wheel with a narrow face. 
Where this is the case the wheel should, 
where strength will admit, be only that 
width throughout, and care should be taken 
that the grade is kept in the proper relation 
to the width. 

A wheel is most efficient in grinding just 
at the point before it ceases to crumble. The 
faster it is run up to this point the more 
stock will be removed, and the more econo- 
mically the work will be produced. Occa- 
sionally, however, it is necessary to run a 
wheel rather slowly, as the more slowly it 
runs the coarser it cuts and the less likely it 
is to change the temperature of the work. 
As a general rule, on any given stock, the 
softer the wheel the faster it should be run. 

Should a wheel heat or glaze it can often 
be made somewhat more effective by being 
run more slowly. On the other hand, if it be 
too soft, it can often be made to somewhat 
better hold its size and grind straight by 
being run more rapidly. 

The surface speed of the work should be 
proportionate to the speed of the wheel; that 
is, other things being equal, if the speed of 
the wheel is reduced the speed of the work 
should be reduced also. The desire is to 
have the work revolve at sucha speed as to 
allow time for the wheel to cut away the 
high points on the work. If the work is run 
so fast that there is no time given for the 
wheel to cut, but the work is simply crowded 
against the wheel, the tendency is for the 
wheel to follow the inequalities in the form 
of the work, and straight or round surfaces 
are not obtained. When the wheel is not 
free cutting, and the pressure of the wheel 
against the work is sufficient to cause the 
work itself to spring or to cause a slight 
movement of the oil upon the centers, the 
accuracy of the result is impaired. 

The coarser or softer and more free cutting 
the wheel the greater can be the speed of the 
wheel, and consequently of the work. It is, 
however, not necessary to graduate the speed 
of the work as closely as the speed of the 
wheel. The character of the wheel being in- 
fluenced so readily by a change of speed, it is 
sometimes essential and often very conveni- 
ent on universal grinding machines to be 
able to slightly increase or decrease the speed 
of the wheel. 

* * 


* 


* * * * 
Thus far we have had in mind the selection 
and use of wheels for the comparatively 
small or medium sized work ordinarily ground 
on our machines. The requirements in grind- 
ing extremely large or long pieces are some- 
what different. For example: In grinding 
a piece of steel three inches long, one inch 
diameter, on a universal grinding machine, 
we have indicated that the most absolutely 
accurate work would be accomplished by 
selecting a wheel only just hard enough to 
retain its size while passing six or eight times 
over the surface of the piece, and we have 
suggested that such a wheel should be run 
at a high rate of speed. We have considered 
ranjdity of production as more important 
than economy of emery. If, however, we 
should attempt to use such a wheel to grind 
a piece of steel one inch diameter and 


three feet long, it is clear that before the 
wheel had passed over two of the threc feet 
it would have ceased to cut 





The problem now is to maintain the diam- 
eter of the wheel so as to take a uniform cut 
over a large area. Each particle of emery 
must be used as long as possible before being 
thrown away. A wheel full width and full 
diameter should be used, and the face should 
be true, so that as many particles as possible 
may be brought in contact with the work 
and each particle be dulled as little as possi- 
ble while the wheel is passing over the work. 
The particles may be used a longer time, and 
are not so rapidly thrown away ina hard as 
in a soft wheel. Accordingly, one expedient 
in grinding large areas is to use harder wheels 
as the area of the work increases, the speed 
of the wheels being reduced as the grade is 
increased. 

The loss of fine particles will not decrease 
the diameter of the wheel as rapidly as_ the 
loss of coarser or larger particles. Thus 
another expedient is to use a finer wheel. A 
tine wheel can be relatively softer than a 
coarser wheel, and so with a fine one there 
need be less pressure between the wheel and 
the work, and there is more certainty of ob- 
taining an accurate surface. 

As the length or area of the work increases 
the feed should be coarser, so that the wheel 
may travel the entire length or area of the 
piece while its diameter is practically un- 
changed. 

Water should be used on such classes of 
work as are injuriously affected by a change 
in temperature caused by grinding. It 
should be used upon work revolved upon 
centers, as in this work a slight change of 
temperature will cause the wheel to cut on 
one side of the piece, after it has been ground 
apparently round. 

In very accurate grinding it should be re- 
membered that the exactness of the work 
will be affected by a change in temperature 
which is not perceptible to the touch, 

In very accurate grinding it is also well 
to use the water over and over again, as by 
so doing there is less difference between the 
temperature of the waterand that of the 
work thanif fresh water is used. For many 
purposes soda water is the most satisfactory, 
as it has less tendency to rust the work or 
the machine. 

* * *% * 
Water need not be used on work held in 
the head-stock spindle on universal grinding 
machines, such as saws, collars, boxes, etc., 
with wheels given in the list. 

Cast-iron plates are an exception to this 
rule. They require a large supply of water 
with slow wheel speed when ground with the 
wheels specified in the list. 

For internal grinding it is especially import- 
ant that a wheel should be free cutting, and 
the work revolved so slowly as to enable the 
wheel to readily do its work. The wheels 
should generally be softer than for external 
grinding, as a much larger portion of the 
periphery is in contact with the work. Their 
small diameters make it impossible for the 
proper periphery speed to be obtained, and 
this must be considered in regulating the 
speed of the work. 

The points given above are summarized as 
follows : 

Soft free cutting wheels, such as are made 
by a number of the companies using the vit- 
rified process, are the best for most purposes. 
The ideal wheel is the one composed entirely 
of cutting materials. The width of the wheel 
should be in proportion to the amount of 
stock to be removed at each revolution. The 
wheel should be soft in proportion to the sur- 
face in contact with the work. The speed of 
the wheel should be in proportion to its 
softness, and the speed of the work should 
be in proportion to the speed of the wheel. 


* 


% 


Then follow specific rules and directions 
the 
number, which we do not quote, our extracts 
being confined to that part of the pamphlet 
in which general principles are treated. 


for selection of wheels by grade and 
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The Naphtha Launch ‘‘ Lancet.” 


Amongst the many busy business and _ pro- 
fessional men in this vicinity who spend a 
little time on the water to the end of recrea- 
tionis Dr. P. J. McCourt, of New York. 
The doctor has recently had built for hima 
steam launch, which—sticking to the last, 
but with no evert intentions—has been 
christened the ‘‘ Lancet,” and which he pro- 
poses to use during the warm months of the 
summer for pleasure purposes. 

The ‘‘ Lancet” was built by Frank W. 
Ofeldt, of Brooklyn, and is designed for 
outside work when it is desired. She 
40 feet long, 74 feet beam, and is fitted with 
a compound trunk engine having a single 
cylinder 10’’x9'’; this establishes the size of 
the low-pressure cylinder, while the trunk 


is 





makes the high-pressure cylinder the equiva- | 
lent of a cylinder 54 inches diameter. 
The engine drives a four-bladed propeller 


130 inches diameter and 45 inches pitch, the 





| sion. 


normal turns of the engine being 
minute, giving a speed of about ten miles 
per hour. 

The boiler is of the ‘ coil” tyre, the ver 
tical coils surrounding a central stand pipe, 
with which they are connected at the top 
and bottom. Steam can be generated ready 
for running in five minutes, and the boiler is 
tested toa pressure of 900 pounds, and de 
signed to work at 200 pounds. 

The expression ‘‘ naphtha launch” might 
be mislcading unless qualified. The engine 
of the ‘* Lancet” is not of that type in which 
napbtha gas is used as a working fluid; on 
the contrary, in the ‘‘ Lancet,” vaphtha gas 
is burned as fuel for the production of steam 
from water, the engine being no more nor 
less than a compound trunk engine, the 
boiler being fed for fuel with naphtha g: 

The naphtha from which the gas is 
erated is stored in a tank in the 
launch; this tank is surrounded by water, 
cutting off any possible communication with 
the boat. A pump from the main 
enyine supplies the naphtha to the vaporizer, 


is 
gen 


bow of ihe 


driven 


near the engine, where it is vaporized by 
steam heat, no fire coming in contact with 
the pipe in any shape. Furthermore, as a 
precautionary measure, the pipe from the 
naphtha tank passes down to the keel, and 
thence under water to the engine. The pre 
cautions taken seem render the 
naphtha fuel entirely safe. The naphtha 
tank will hold sufficient fuel for a 
from 600 to 700 miles. 

The ‘‘ Lancet’ has now into winter 
quarters, to appear in the spring completely 
fitted for service. Dr. 


to use of 
run of 


gone 


McCourt has found 


time in his life to graduate from « school of 


navigation, and has full papers entitling him 
to run his launch anywhere, and she _ will 
come out inthe spring fitted with all the 
implements carried by a sea-going steam 
ship, and will get a taste of outside work. 

It may be said, in passing, that the ‘* Lan- 
cet” appears to keep top of a sea like a life 
buoy, and there is no reason to believe that 
her passengers will be seriously incommoded 
by any ordinary freaks of wind and water. 
She is fitted with all arrangements for cook- 
ing, has fresh water compartments, 
lockers, and every convenience for a pleasant 
summer trip. Of this that 
the small space at command has been thor 
oughly utilized, but 
plenty of room. This is helped, in part, by 
tube small space required for the boiler and 
engine, the total weight of the machinery, 
developing more than twenty horse-power, 
being only about 1,600 pounds. 


ice 


course means 


there appears to be 
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Balanced Slide Valves. 


By BELL CRANK. 


HIRD PAPER. 
Balanced slide valves be properly 
divided into two classes, viz., steam balanced 
and pesitive balanced. To the latter 
belong all those valves which are fitted to 
an orifice enclosed by solid walls of metal, 
such as the piston valve, and the rectangular 
open valve with pressure plate. This is the 
only class of slide valves that actually are 
perfectly balanced. 

The piston valve is too well known to 
need any description, but it may be noted 
that it has two features in 
that enable it the most 
perfectly balanced valves that can be con 
structed. The cylindrical walls that enclose 
it, and the same shape for the valve, make 
it the best form to get a uniform expansion 
of the metal due to heat, and with the least 
weight of metal gives the greatest strength 
to withstand the distorting effect 
pressure. 


may 


class 


its construction, 
to be made one of 


of steam 


The thin rectangular frame valve with 
pressure plate is not much distorted by 
pressure or heat, from the fact that the 


valve is free to expand both in length and 
width, without touching anything, and it is 
thin enough so there be harmful 
variation of thickness from unequal expan 
The pressure plate is made heavy 
enough to withstand the pressure without 
changing its form, and is shaped of | 


can no 


is uni 


| 





| 
275 per| form section as possible, so the expansion 


due to heat will not distort it. To make 
this valve perfectly balanced, the pockets or 
false ports in the pressure plate must at all 
times be in free the 
corresponding cylinder ports. 


communication with 
Neither of the above valves are self-adjust- 
to and of them the 
pressure plate is bolted down so the valve 


ing wear, in some 
cannot lift it off the seat in case water gets 
in the cylinder. 

Attempts have been made to steam bal- 
ance the pressure plate by having attached to 
it a piston or a diaphragm, against which the 
steam pressure would act to balance part of 
the downward pressure, but there is no ad 
vantage gained by it, for the reason that the 
equilibrium area of the balance ring can 
only be about the same size as for a simple 
friction of two 
surfaces to overcome, which would be just 


slide valve, and there is the 


double that of a simple ring balanced slice 
valve of equal sire. 

I know of an engine running in a large 
factory, the valve of which called a 
balanced valve, but it is a simple D slide 
valve, with the back made a plain flat sur- 
face, and a plain flat adjustable plate against 
the back of it. There are no ports or aper- 
tures of any kind in the plate or back of the 
valve, and it is kept adjusted close as can be 
without binding the valve. How the man 
who designed it ever expected to keep the 
the 
plate and the valve (when it would then be 


was 


pressure from accumulating between 
just the same as a plain D valve) is more 
than Ican imagine. I was not surprised to 
learn they had great trouble with the rock 
arms getting loose or breaking. 

Two other shapes of positive balanced 
valves, the square, and a triangular made 
by dividing a square through the corners, 
have been used. The square valve is simply 
a square piston valve, and is fitted up by 
enveloping half of it with a cover of triangu 
lar shape. This valve has one feature that 
is an advantage—the cover can be adjusted 
to take up the wear, It requires great care 
so that it 
will not be distorted by the heat and press 
ure, and it is likely to prove an entire failure 
Much the same must be 
said of the triangular shape, only that it is 


in designing this valve to make it 


on large engines, 


worse affected by unequal expansion than 
the square one is. 

Another form of nearly balanced valve is 
the wedge or half V shape section, the angle 
being usually somewhere near ten degrees 
Itis kept from being wedged between the 
seats by resting on flanges at the wide end, 
These 
valves do very well on small engines, but 


or the narrow edge rides ona bearing, 


when applied to large ones it is found that 
trouble arises from unequal expansion and 
distortion of by pressure, causing 
them to work hard, and cut so they wear out 
It be possible to 
design one that would work well on a large 


shape 


of shape and leak. may 
engine, but scarcely any designer would be 
willing to make it heavy enough to keep the 
pressure from deflecting it, and unless that is 
done it would be an experiment of consi 
derable risk. This refers only to a valve 
which both admits and exhausts steam. for 
of v 


used with success where it 


a gridiron valve inverted shape has 


been has served 
as an admission or exhaust valve alone 

The gridiron valve is not balanced, but by 
valve 


using for admission and 


exhaust, the D opening is dispensed with, 


a separate 
and the only unbalanced moment is while 
the valve is covering the port; for as soon as 
it opens the port it is perfectly balanced, and 
remains so until it again covers it 

of different 
but I have endeavored 

the slide valves that 


There is a host have 
to 


had 


valves | 
not mentioned, 
all 
promising features to recommend them, 

In a letter from the inventor of the bal 
ance ring shown in Fig. 4, second paper, he 
writes that no springs are needed to hold the 


discuss about 


ring up against the cover, if the outside 
ring, when it drops down, still projects 
labove the ring turned on the back of the 
valve; for as soon as steam is turned on it 


will immediately float or lift the ring up to 


the 
easy turning fit on the valve ring. 


cover. The outside ring must be an 
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Under the title of ‘‘ Electrical Pranks,” 
recent number of The Engineer notes some 
peculiar facts as to the effect of high tension 
currents for power and Jight purposes on 
telephone and telegraph lines. If two wires 


are stretched side by side but not touching, | 


a current sent through one of them will cause 
a current to flow in the opposite direction 
through the other as long as the first current 
is fluctuating. When this current becomes 
steady, however, all the inductive effect in 
the second wire disappears and no current 
flows. The majority of the dynamos now 
in use are alternating, or generators of cur- 
rents whose electromotive force alternately 


rises and falls. A current from such a ma- 


chine is constantly fluctuating, and, conse- | 


quently, always tends to set up induced 
currents in other wires. 
——_-4pe——_— 


It is said to be an actual fact that one of | 
our new naval cruisers recently got into 


collision with another vessel without being 
sunk. This shows encouraging improve- 
ment. 

—_——___—_~@>e—_—— 


Italian manufacturers have officially de- | 
clared that it would be a waste of time and | 


money for them to exhibit at the Chicago 
World’s Fair. 


al 


Machinists’ Supplies and Iron. 


New York, November 1, 1890. 

Iron—American Pig—Aside from the product 
which is absorbed by standing contracts, the trad- 
ing is contined almost entirely to that which is 
needed to supply the current requirements of con- 
sumers, who generally show very little disposition 
to purchase beyond this. 

Prices of the standard brands are well maintained 
but occasional concessions are obtained on other 
brands, resulting chiefly from the pressure of new 
furnaces to make sales in competition with those 
who have an established trade and reputation. 

We quote No. 1 Foundry, standard Northern 
brands, $17 to $18; No. 2, $16 to $16.50; Southern 
brands No. 1 Foundry, $16 to $17; No. 2, $15.75 to 

16. 
$ Scotch Pig—The primary market has_ ruled 
steady, and the general situation both there and 
here has been quiet, the trading having been con- 
fined to smal! lots. 

We quote Coltness, $24.50; Dalmellington, $22 to 
$22.50, and Eglinton, $20.50. 

Bar Iron—No change of 
place. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2.00 for round lots on dock. 

Plate—The general condition of the market re- 
mains about the same, with production and con- 
sumption about evenly balanced. 

We quote Common Tank, $2.25 to $2.30; Re- 
fined, $2.35 to $2.45; Shell, $2.35 to $2.45; Flange, 
$3.40 to $8.45 ; Extra Flange, $3.60 to $3.75. 

Lead—The demand has been quite light, and val- 
ues are nominal. 

For prompt and near delivery prices are 5.75c. 
to 6c. 

Spelter—The offerings have been light and the 
demand moderate, with prices firmly held. 

Western for prompt delivery has been sold at 6c. 
to 64c. 

We quote ordinary brands of Western at 6c. to 
6léc.; choice, 644c. to 64c.; refined, 734c. to 8e.; 
Silesian, 73¢c. to 7léc. 

Tin—Trade has been quiet, and the market has 
ruled fairly steady. Prices are at about 21.65c. 


importance has taken 


| to 21.75ce. 


| 
Antimony—The demand for Regulus has been | A i 
| out of his time, as pattern maker, to advance him- 


. moderate. . 

We quote Hallett’s at 1834c. to 19c.; L. X., 20%c., 
and Cookson’s at 21\4c. to 2146e. 

Copper—The demand has increased somewhat, 
consumers showing more disposition to layin a 
stock beyond immediate requirements. Large sales, 
of Lake are reported at 17c. Common casting 
brands are alsoin somewhat better demand, and are 
steady at 1444c., Arizona, 1544c. to 153¢c. 

Lard Oil—The demand has been fairly good, es- 


pecially for Prime, the prices of which remain at | 


50%. to Sie. 


+* WANTED * 


** Situation and Help” Advertisements only inserted 








under this head. Rate 30 cents a line for each inser- | 


tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue 





Wanted—Mechanical draftsman, steady employ- 
ment. Atlas Iron & Brass Works, Kaukauna, Wis. 

Wanted—Position as practical draftsman. C. W. 
L., Farmington Avenue Hotel, Hartford, Conn. 

Engineer and salesman wants position. Steam 
pumping machinery specialty. Box 102, AM. Maca. 

Wanted at Once—Six good general machinists; 
apply in person if possible. 
Mfg. Co., Taunton, Mass. 

Foreman wanted for machine shop, to handle 
about 75 machinists!to advantage. Address B 2, 
AMERICAN MACHINIST. 


Wanted—Situation as foreman boiler maker; 25 


years’ experience; strictly temperate; good refer- | 


Address B. M., 749 Porter st., Detroit, Mich. 


Wanted—12 first-rate tool makers, for work on 
gun fixtures, tools and gauges. 
ney Co., Hartford, Conn. 


ences, 


A mechanical draftsman with several years’ exp. | 


especially in building steam engines, desires posi- 
tion. Good references. M. D.. AM. MACHINIST. 


| find steady employment and liberal wages. 


Taunton Locomotive | 


| Pacific coast. 


The Pratt & Whit- 


We havea good opening fora young man just 


self. Address Box 99, AMERICAN MACHINIST. 
Wanted—A blacksmith who understands tool 
dressing and machine forging: married man pre- 
ferred. Box 98, AMERICAN MACHINIST. 
Exp’d milling mach. hand, 6 years on Brown & 
Sharpe No. 3 Universal M. M., wishes to correspond 
with reliable parties. Miller, Am. MAcHINIST. 


Wanted—Position as foreman of shop making 
fine tools or light machinery. Al reference. Ad- 
dress Box 103, AMERICAN MACHINIST. 


Wanted—Men to erect turret lathes. 


Good pay 
and steady work to experienced men. 


Gisholt 


| Machine Co., Madison, Wis. 


Wanted—Practical machinist, with some money, 
to take an interest in and charge of established pay- 
ing shops. Address, with reference, L. M. New- 
bury, Sparta, Wis. 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits — 
Ad- 
dress Morgan Engineering Company, Alliance, O. 

Wanted—Position as general foreman of machine 
shop, blacksmiths, etc., etc., by a man 40 years of 


| age, thoroughly posted in the handling of men and 
|} new machinery. Box 101, AMERICAN MACHINIST. 


Wanted—An assistant foreman, capable of band- 
ling seventy-five men on steel pipe. Must be a 


| pushing, energetic man; reference required. Apply 


to East Jersey Pipe Works, Paterson, N. J. 


Wanted—A competent layer out who is familiar 
with pipe and furnace work; no other need apply: 
reference required. Apply to East Jersey Pipe 
Works, Paterson, N. J. 


Traveling Salesman—A gentleman, with ample 
experience, wishes to represent manufacturer of 
first-class hardware or tools, in the South or on the 
Address C. B. James, 98 Lake st., 
Chicago. 


Wanted—A prominent firm of engine builders 
seeks another situation for its present foreman of 
foundry; a capable man, of long and successful ex- 
perience, who leaves their service for satisfactory 

|reasons. Address Box 96, AMERICAN MACHINIST. 
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BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER 


(S500 


Three Styles, 15 lb. to 500 Ib. Heads. 
Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & CO., SYRACUSE, N. Y. 


IN USE. 44 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





INDICATOR PRACTICE 


—AND— 


STEAM ENGINE ECONOMY. 


By F. F. Hemenway. 
12mo., Cloth, - - - 
JOHN WILEY & SONS, 

53 East 10th Street, New York. 


82.00 


THE FOX PATENT UNIVERSAL TRIMMER. 


‘KR 2400 IN USE, nae 
ORIGINAL reas ba IMPROVED 








Saves Time, Saves Money. 


Three Sizes, e From New 


Four Styles, Patterns. 
No Pattern Room Complete without Them, Send for Circular. 
Beware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE 00., 325 North Front St., Grand Rapids, Mich. 





ANYTHING 


in the line of Brass Goods to order or by contract 


BRASS 


and Composition Castings ey weight or mixture 
desired, 
w. S. WILLIAMSON, 
36 TO 40 PENN ST., BROOKLYN, N. Y. 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL, 


Makers of Implements for 
Standard Measurements. 









Use. Flat Bar Gang. 


JAS. A, TAYLOR & CO 


Crescent Gauge. 





8,700 Copies of ‘"PRAY'S BOOK,” | 
YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols. 1 and 2in one vol., $2.50 


JOHN WILEY & SONS, 53 E. 10th St., N.Y. 





BEAMAN & SMITH, PROV., R. |. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut 8t., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish Dis address. 
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87 MAIDEN LANE, 
NEW YORE 
GHIDAGO, PHILADELPHIA, LONNOH. 
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PATENTED. 





ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNS MANUTACTURING C1, 
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STEAM 


DEANE STEAM PUMP C0., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





Is warranted to do as much work 


CRESCENT 


64 & 66 SO. CLINTON ST., 
Chicago, Ilis. 


ORESCENT SELF-A 


136 FIRST AVENUE, 
Pittsburgh, Pa. 


ARDENED STEEL 


as any foreign steel, and costs less. 


STEEL CO., 


480 PEARL STREET, 
New York, N. Y. 





Saws. Machinists’ 


on 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers. 


Tools and Supplies. 
trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 106 Fulton St., New York, Gen’l Agents, 


LATHES 


Circular and Scroll 
Lathes 


Band. 








TOBIN 
BRONZE 


Send for Circular. 


Rods for pum 
for pump linings and condenser tube s 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


and bolts. Yacht chatting. Roled thoes and plates 
eets, &c. Spring wire. 


Sole Manufacturers, 


NEW YORK. 





Latest =) Improved Universal Trimmers. 





DRAW STROKE 
For Pattern Makers 
und Wood 
workers, 


Manufactured by 


MACHINERY CO., 


100-140 No. Front St., Grand Rapids, Mich. 








HARLES Mi LYS 
wa ENGRAVER on WOOD\ 


S ANN ST. # NEW YORK: 











87 Maiden Lane, NEW YORK. 
Worcester, Mass. 


W. C. YOUNG & C ae Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 
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95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


ia] UVILDERS E VERY VARIETY 
OF OF 
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BOSTON. 








THE 


KEYSTONE 
HANDLE. 


A permanent and 


, © reliable method of 


attaching Hammers and all Edge Tools to 
Handles. Address, 


E. H. BROOKS, LEBANON, PA. 















CATALOGUE TOOLS & SUPPLIES FREE - 
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ALL SIZES 





FOR SALE OR RENT! 
On W. M. R. R. 


I have for Sale or Rent to any one possessing business capa 
city and energy, on the BEST TERMS ever offered, 


ONE OF THE BEST AND FINEST LITTLE 


FOUNDRY AND MACHINE SHOP PLANTS 


IN PENN’A. 

Located on the W. M. R. R., ina highly prosperous section 
of the State. Supplied with “Good Water Lang Good 
Switches and Shipping Facilities, Good New Buildings, G 
Dwelling and other out-buildings, and as much land as 
be desirable. ‘he works are now enjoying a prosperous and 
profitable trade on Mill and Paper Mill Machinery, and Agri 
cultural Implements. 

All the conditions are favorable for a large and lucrative 
business. 

A sare opportunity for small or large capitalist. 
owner will retain financial interest if desired 
MONEY.” 

Any one noticing this advertisement who is without “ Pluck 
and Push,” will confer a favor by not troubling us wit! 
less correspondence. Address 


J. A. KLINEFELTER, Glenville, York Co., Pa. 







The present 
‘TIME IS 


1a USE 














BETTS MACHINE C0, 


Wilmington, Del. 


MAKERS OF | 


HEAVY MACHINE TOOLS 


FROM 


“— New Designs and Patterns. | 
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An experienced business man and engineer, ex- 
perienced in steam and electrical matters, and an | 
expert in general mechanics, is open for an en- 
gagement as manager of the New York business of 
some manutacturing concern; my fee is forty-two, 
salary expected tair. Mr. Wood, Am. MACHINIST. 


Superintendent—A member of the A. S. M. E. now | 
in charge of an iron works employing 500 hands, 
desires to make a change before the end of the 
present year. Specialty, fine interchangeable ma- 
chine and tool work, together with good designs 
and systematic shop management and accounts. 
Address Box 80, AMERICAN MACHINIST. 


An American of 46, with good business training, 
mechanical knowledge and the handling of men, is 
open to an engagement with responsible concern 
in legitimate business. Building or selling ma- 
chinery, steam engines or tools—or instruments of 
precision where mathematical calculations of the 
highest order are involved—prac tical—not a dude— 
will only consider an interest—no salary, and won't 
work over sixteen hours a day for anybody. Ad- 
dress Ebenezer Chips, AMERICAN MACHINIST. 


| MISCELLANEOUS WANTS e 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 
Koopman’s Scales for quick measurements. 


aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 


Just out; 


Light and fine machinery to order; Foot a“ 
Catalogue for stamp. E. 0. Chase, Newark, N. J 


Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


For Sale—41 vols. Official Gazette, to 1888; calf; 
new. F.C. Cannon Mfg. Co., New Haven, Conn. 


Complete list - our Seales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Engineers wanted to send their addresses and re- 


ceive free a cent book, “Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


Well located foundry and general repair shops 


for sale cheap, owing to death of proprietor. Ad 
dress Helen Woodworth, Admin., Nunda, N. Y 

For Sale—Set of Patent Office Gazettes; full 
law binding; new and complete to 1888. Address 


Box 100, 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cinzinnati, O. 


AMERICAN MACHINIST. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


To Let—Foundry and machine shop admirably 
located and in first-class condition. Adapted also 
to shoe manufacturing, carriage building, and 
many other kinds of business. Rent and power 
very low, abundance of mechanics, wages moder- 
ate. Address Box 104, AMERICAN MACHINIST. 

Please read and investigate. John R. Abbe, 192 
Ross street, Brooklyn, N. Y.. a thorough practical 
mechanical engineer, desires to sell five patents on 
automatic paper pulp engine; something that will 
pay and increase every year; also, patterns of his 
bolt-heading machines, the standard of the world. 
Machinery designed; large exp. with engines. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





PATENT Sth arte SCREW-CUTTING 
peer co. FWIST DRILL 
ine Machinists’ Tools —-E. Boston, Mass.—Send 





NICHOLSON FILE COMPANY, 


PROVIDENCE, KR. I. 





LLL 


waMiCHOLSOM FILE CO 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 
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The above cut is taken direct from a photograph 
of The Narragansett Electrie Light Co., 





at Providence, R. I. 


We 
28038 “Se~ 68 ST /SeSe” TeSeeS DO 


of iron roof built by us for the electric light station 
The photograph is taken of the 


dynamo room, and shows the iron trusses, iron purlins, ventilator and corrugated iron cov- 


ering. 


It also shows the travelling crane (also constructed by us) which is used 


for lifting the dynamos or other heavy machinery about the buildings. 
This is probably one of the best and most complete electric light 


plants in this country, there 


not being a particle of wood 


work about the roof to catch fire. 


SEND FOR OUR ILLUSTRATED CATALOGUE, 





o St: " 
Foot 

Swings 

9x25 in. 













Scroll Saws, 








j4 Catalogue 
Circular ‘ree 

Saws, Lathes of all our 
Mortisers. Ee Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BarKkER Manager, (Registered English 
-atent Agent, According to Act of 
Parliament,) 
Broadway. New York. 
15! Strand, London, Eng. 


American and European Pate inte obtained at equitable 


252 


rates Special Facilities for tle of Foreign Patents 
through our London House A good invention ts worth 
is much in Great Britain as in the U. S. Competent 


draftsmen employed on premises. We re fer to well known 





men in the machine trades for whom we have done busi- 
ness. Send for Circular. 


EDUCED PRICES OF 





LeCOUNT’S LIGHT STEEL DOG. 


“No. INCH. PRICE. No. INCH. PRICE. 

ee See Se eee $1.10 

2 > eee Small Set of 8 5.50 | 
eee Sapeere . 9 ....2 1.40 
ae ee . sere. ET 1.50 
BR |” eee By (9) 11.....84. 1.70 
6. 116 cows “ee | eee eee . 1.90 
fg 134. 1.00 Full Set of 12—12.00 

SS. <A... deeC OW IN ss. 


SOUTH NORWALK, CONN. 








ESa0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. | 


Tor TCLS, DRILLS, 
DIES, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 


JOHN ST.,NEW YORK 


SHEFFIELD 


ENCLAND. - | 91 





Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 





OFFICE AND WORK#, 
21 MAIN STREET, 


Fitchburg, Mass. 


18 to 


Send for Catalogue (E.) 


STANDARD O1L CUPS. 
FOR 


ENGINES 
& 
DYNAMOS. ERY, 


A. J. WILKINSON & (CO., 


184 Washington Street, 











BOSTON. MASS. 





See = 





BUFFALO FORGES. 


S=sseErZte73 


EIEIO eee, 


wh 6. ©. Sg =F. 








SAV EF 


MONEY, 
BY BUYING YOUR 
STRAY JSOINTS 

“mx COOKE & CO., 


22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning Amertcan Machtntst, 











irae $2 m om 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 

Lots of 1,000 lbs. and over $2.00 # fh 


Lots of 500 lbs. and over..... . 2.25 8 hh 
Lots of 100 lbs. and over. . 2.50 8 tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, 


given upon application, 


wire, tubes or castings, 











IMPROVED 


WIRE CUTTERS. 





No. 1 cuts wire rods 
without Jeaving burr from 
144 in. to smallest size. 
Price, $7.00 each. 


No. 2 cuts sizes from % 
in. to smallest size. Price 
$12.00 each. Send $1.00 
for 550-page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered 


Se & CoQO., 





92 Park Row, New York. 





THE YOUNG ENGINEER'S 


OWN BOOK. 


Containing an Explanation of the Principles and 
Theories on which the Steam Engine as a Prime 
Mover is Based. For the use of Educatioval Insti 
tutions where students are intended to engage in 
mechanical pursuits, and for the private instruction 
of youths who show an inclination for steam en 
gineering. 

By STEPHEN ROPER, ENGINEER, 
author of Roper’s Practical Hand-Books for En- 
gineers and Firemen. 

Third edition, revised, 106 illustrations, 363 pages, 
18mo, tuck, gilt edges. Price, $3.00. 

For sale by all booksellers, or will be sent to any 





part «+f the United States or Canada on receipt of 
list price. 
Send money in Registered Letter, P. O. Order, or 


Postal Note. 


EDWARD MEEKS, 


1012 Walnut Street, Philadelphia, Pa. 
— American and 


FOR SALE, isin 


of Key Centering Tool for se tting 
the Woodruff Key Cutter. The tool 
can also be used on all cutters hav- 
ing flat sides. The Woodruff Key is 
being used hy leading machine tool 
builders in this country, and it is es- 
timated that twenty million Keys 
per vear will be required to supply 
the U.S. Address 


FrebDeric A. SEAVER, 
44 Grand St., Hartford, Conn, 


SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pear! & Front Sts., Brooklyn. Office, No. 258 Broadway, N.Y. 


HURLBUT’S 
Patent Cut- 
— ting-off 
—= and Cen- 
tering Machine. 


Sizes 2’’, 3'’, 4’, 5”, 
MADE BY 

* Hurlbut & Rogers, 

South Sudbury, Mass, 

















6”. 






Send for 
Circular. 
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—HIGH DUTY— 
Pumping Engine 


FOR—— 


WATER WORKS 


OV ER 100,080,000 DUTY 


—CUARANTEED— 


SEND FOR RECENTLY ISSUED 


PAMPHLET 


HENRY R. WORTHINGTON 


YORK CITY. 


NEW 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





FOR TAPS, DIES, PUNCHES, CHISELS, 
TEC” DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO 


| WAGHT'S FRICTION  §HAPER 


Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for tapei 
\ work. Feed adjustable 
while running. TIllus- 
trated in AMERICAN 
MACHINIST, May 22d, 
1890. Send for Circular. 


dD, Wright & Sons 


Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y. 


4 SAW TABLES 


FOR 











Institute Exhibition. 





Can be seen at American 






@ Circular | 

to 
T. SHRIVER & CO.,, 

56th Street, NEW YORK CITY. 





an3 KE, 














SEND FOR CATALOCUE, 


RCESTER MACHINE SCREW CO. 












uh PATTERN 

we MAKERS, 

Manufacturers of Set, Ca p& . ot = ROYLE MACHINE 
Machine Screws, Studs, etc, WORKS, 





PATERSON, N. J. 








, Machinists Fine Tools =f lee al 
: STANDARD .TOOL CO., ATHOL. MASS. | CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 
NoAirLocks. 15to Sper cent 

fuel saved or un amount « 


SEND FOR NNW CATALOGUE 










Double Jet 





STEAM power gained tuns with sam: 
economy as engine 
J ers Adapted to ail kinds of En 
gines. Send for Circular. 
} D 
UNIVERSAL }?PLAIN 


HLM 


Pe 








|: parla 
Fs St t EXCLUSIVE eR ECIALTY | 
o Oleél, : 
“wre <THE INGINRATIMILNG MAGH ce 
CINCINNATI. O44 
am Mass, 
THe most reliable under varying steam pressure of any |THE ‘*FOWLER’’ SPEED INDICATOR. 
wlthomt any adiustament, Thocnly Abterenticteioenes tne adagr eden ingmyn 


that will thoroughly dri ae itself when —_ - thus pre- 
venting freezing. Every Machine Guarant. 


INJECTORS AND JET APPARATUS 


CHANDLER & FARQUHAR, 
177 Washington St., Boston 
Send for Catalogue. 
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| > sos 
o/| 0 cd = 
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QO a, 
= ‘ STANDARD | dod —- = be for inventions procured. 
O|” PUNCHES n w Litigation, Searches, 
m| ' — oe & Opinions. &e. New York 
: m ¥ a 
70 | 4 ae = * = J. NOTA McGILL wo wh pi =f 
a . ge Kj ad or ANTIG BU eg fame rt r 








CYLINDER SICHT 


PATENT OILERS, °‘reeo cups. 


Government Regulation 
SABFKTY VALVES 


For Stationary, Marine and Locomotive Boilers, 


J. E. LONERGAN & C0., BRASS FOUNDERS AND @) 


FINISHERS, 
211 Race street, Phik idelphia, Pa. 


1888 CATALOCUE FREE ON APPLICATION. 


yf. W. DLISS COMPANY, 7 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS to WORKING SHEET METALS 


Drop Presses, Forging Presses, Drawing Presses, Lever 
Presses, E coesine Presses, &c., &c. 
Dies of Every Description, Squar- 
ing, Trimming and Slitting 
m™ Shears, for Rolling Mill and othe 7 
pm Work, Tinners’ and Canmakers’ 
2 Tools. 


PUNCHES and SHEARS, 


. For Boiler Makers, Bridge and Ship 
Builders, Architectural Iron 
Works, &o, 













kers’ Punch. 





Shears ch and Shears Combined, 


Boiler Makers’ 





IHALL DUPLEX STEAM ete 


Send for 1890 Catalogue. 


HALL STEAM PUMP CO., 


Works: PITTSBURCH. 





iler and 


CHICAGO, SI. LOUIS. PE a + A 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
sSsTEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. ¥. 








a hae Pump © 


Ne SIZES FROM $7 T° $75 
Fo? WATER SUPPLY TANKS, 


| 
Maslin's Patent Steam Pump. 
Pat. Feb. 12, & Dec, 

Cheapest and Best Automatic Sig Vacuum 
Pum Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call . b 
for Circul: ars, JOHN Mas iin & Son, SoLe® cS eS 


Manur’xs, 165-167 Ist &t,. Jorsey City, N, I, Sz 






FIRE PUMPS &erc, 


WRITE FOR 
| SSPRICES AND = 











SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 








AttomaticBolt-Threatiig& N N ut Tapping Machine, 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in sdieie =67_ 
ence, The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
—— Write for descriptive circular and price 


Cail Mig. Co., 125 to 137 Rees St., Chicago, Ml., U. 8. A. 








ARTHUR R. KING, manuractuner 
Steel Screw Funches, Tube Expanders, Packer Ratchet Drill, Tube Cutters, 


TUBE BRUSHES, 
ETC. 
WRITE FOR PRICE LIST. 
lith & I2th STREETS, JERSEY CITY, N. J. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THEUNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 








All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


A 


Bho gpho rGronge. 

















McCRATH’S 
PATENT 






a i. BUFFING AND POLISHING LATHES, 
other in use. 7, & Bearings Yielding or Rigid at Will, 
Send for Cat- mM McGRATH & COLLINS, Mfrs. 


foc COTIOES, N. Y. 


"AQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


nue valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Cansda or Mexico, for $5.30 

| or single copies, 5 cts. each, postpaid. 





Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, oon 94 .65, 
or single copies, 5 cts, each, postpai 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 


SE Uae SEE) Ren’s Poros Blast Rotary Bowe, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 











SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 


The most irregular spe 


wide perfeetiy uniform and 1¢ 


ular. A change of ove | 30 per cent. can be obtaines 1, while 

machine isin motion. Essential in all facts orte es and mills 

and d for driving dynamos. Makes power from water wheels PH&F. M. ROOTS, Manufacturers, 
~ ow epee ngines and electric motors absolutely regular and ten Ate) IND. 


Apply fer information to 


T. M. FOOTE REGULATOR CO. 


271 Franklin st., Boston, Mass, 


N.S. TOWNSEND, Gen, Net, 299 Gortlands $4. 


HOKE & G0),, Selling Aas \ NEW Yorn. 


In Writing Please Mention This Paper. 
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27ANDED TU! 


NOR G TASKETS ® 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFET 


Germantown Juncti 


CHICAGO, ILL 
6 So. Canal Street. 


PAC KING 


sR ED SEAM 


Y BOILER WORKS, 
on, Philadelphia, Pa. 


ATLANTA, GA 
9 No. Pryor Street 


MINNEAPOLIS, MINN. 
421 Guaranty Bldg. 


Wat hua, = a i LY LS 


Mannfacturers.of all of BoTH 3 AND 4 JAW 


LATHE AND DRILL pe 


49-16 in 51-2 in 
6 in 612 in 
71-2 in 8 in. 
101-8 in 12 in. 
131-4 in lb in 
16 











This System of Feed Water Heater is the Best 


AND THE 


LOWE} 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 


THE WATER 


EQUAL TO ANY 


With same Feet of Heat- 


ing Surface and 


, Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 


Bridgeport, Conn. 


POND ENCINEERINGC CO., ACENTS, 
8T. LOUIS, CHICAGO, EANSAS CITY, OMAHA. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
PACKINGS. 





204,206,208 & 210 E. 420 St. 
NEW YORK. 


Hydraulic Whee! Press. 


Illustrated Catalogu, 2° Fg 





ROLL COMBINATION LATHE CHUCKS. 


in 18 in 
181-2 in. 211-2 in 
14 in 26 in 





36 in. 43 .in. WESTCOTT’s PATENT 





O’BRIEN’S PATENT 


BOILER HEAD “* MACHINE. | veazgtenes ems ters ona been ene STANDARD for FORTY 


Watson & Stillman, Wirs- 


















JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


“THE HORTON LATHE CHUCK ” 





. Perfect Heads, with or without Dies | , Over THREE HUNDRED sizes and styles of ¢ “hucks, made and 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


kept in stock, 


THE E. HORTON & SON CO., 


—— WINDSOR LOCKS, CONN., U.S. A. 
SEND FOR TLLUSTRATED PRICK LIST. 




















Si. 








firoutar. 


oO a I ‘S}, — 


UNEXCELLED FOR QUALITY. AND AS LOW IN PRICE 
AS ANY GEARED CHUCKS IN THE MARKET 
Made In NINE SIZES from ye INCH t 015 INCH hihas 
“ty SEND FOR NEW manufactured 
DESCRIPTIVE CATALOGUE "HE CUSHMAN CHUCK ty 


SOLD BY ALLDEALERS. HARTFORD, CONN. 








ae WEETLAND CH UCK" 


THE HOGGSONe .PETTIS M' F CONewHave NCT 











Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


Engines. Steam Road Rollers, Boile 

descriptions 

New York Omen 2, W. R. FLEMING & Co.. 174 Ful 
ton Str 


Kilby St., Boston 


Light St., B altimo re 


NEW REVERSIBLE JAWS, SEND FOR CATALOGUE, 


CHAMPION SCROLL CHUCKS. 


In5 sizes, for foot Lathes and all classes of light 
% work. Adopted as standard and kept in stock by 

~ 2 the largest firms making such machinery. For sale 
4 *| atall suppiy stores, Ask for our Chi ampion Chuck. 


THE D.E.WHITON MACHINE CO. 
| 5 OAK ST., NEW LONDON, CONN. 
' S$, A. SMITH, 23 S. Canal St,, Chicago, Western Agt. 


i mh 





v 
_ 
E 
3 5 

2 





Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc. 





Ide Auto. Engines. Portable and Trac ‘tion 
> t all 


7 
i] Machine Tools, Cranes, Elevators, Pumps, 
New tate oe Office, JouN Post, Jk. & Co., 70 


__) ELECTRIC GENERATORS, f::,'2**2!; 


—- 


Baltimore Office THOMAS K. CAREY & BRO., 35 
r 












a Ti HOPPES Live-Steam Tal Water Purifier 


Guaranteed to Prevent Scale in Boilers. 


= Using any kind of water. Hard Sheet Steel Troughs 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO. 


THOS. H. OALLETT & C0., 


1305 Buttonwood St., Philadelphia. 


Manufacturers of 


| Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, sya wtane i 





Presses and other Machinery. 





Complete Power Plants. 





THE MORTON 





FRICTION 


CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 





, Lighting Key-Way Cutter | 
alld Key Maker, 


* oe, Portable Key - Way 








Cutters and Portable 
Planers a= specialty 
pie ne in size and 
Spi oat: from the 

ork to key-ways 5 
one and ins seat & Over 
10 chines in use in the 





oth countries. For fur 

» ther Santee ition address 

MORTON MFC.CO., 
Romeo, Mich. 


McFADDEN CoO., 


735 MARKET ST.,. PHILADELPHIA. 





U. $. PATENT FOR sale. 
SECTIONAL fengements. ae» S 








The 


ITS 


cove 


Steam Pipes and Boilers. Can be easil. 


Requires less thickness than any other 


FOSSIL MEAL co . 2 Cedar Street, N.Y. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Gent 


1ine F'ossil Meal. 
best non-conducting material known for 


removed and repeatedly reapplied. 


PLASTIC wayuRe ftSpReS AN ABSO- 


ring, and is therefore the CHEAPEST. 





ESE, Proprietor. 





GRAPHITE 


PIPE JOINT 


GREASE 


For Steam or Gas Pipes, Bolts, Screws, etc. 
Far better and cheaper than red lead, Makesa ghee 
joint than red jead, that can be opened with perfec’ 


, 25 Ib, & 50 lb. packages. 
Josep h Dixon Crucible Co., 


MANUrAcrvaens PENCILS & GRAPHITE SPECLALTIES 
JERSEY CITY, N. J. 














The Heancmmie Boiler & Tank rete 


BEN. F, KELLEY & SON, 


91 Liberty Street, 
NEW YORK, 












= systematic in design, 





ranged for durability. 


BOILER. 
MILLER BROS. & TOMS, 





BEAUDRY’S 
NEW POWER 
HAMMER. 


Send for Descriptive 
Circular, 


BEAUDRY & CO. 


Sole Manufacturers, 


economical and easiest 
ne od iged Heater in the world. 
Is less complicated and can 
be manufactured cheaper than 
any Other boiler now on the 
market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 








MONTREAL, QUE., CANADA, Also Manufacturers o/ 





aaa fala * nt free to any addres yn receipt of Ten 
“nts in Stamps (for po = i 





GATALOGUE OF TOOLS eeaing 





Room 4, Mason Bdg 


H chas, A, Strelinger & Co., "30° Detroit, Mich 7o Bip er., BOSTON, MASS. 





Itis a fact established 
beyond all dispute that 
the most economical of 
all methods of supply- 
ing steam boilers with 
feed water is by the use 
of a pump driven by a 
belt The Economic 
Pump is geared five to 
one. Itiscompact and 








and all parts are ar- 


POWER PRESSES AND DROP HAMMERS 


FOR ALU KINDS OF SHEET AYD BAR METAL, 
DESICNED AND BUILT BY 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 203-207 CENTRE ST., N. Y. 





SPECIAL MACHINERY, DIES, TOOLS, ETC., ETC., MADE TO ORDER. 
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IRON PLANERS 


From 16’ to 86’ wide by 
any length. 


HG, PEASE & (0, 


Worcester, Mass, 


























Our new Machine is ¢ omple te and for sale 
It will bore ac ylinder 9” x 20’. down to a 44’ 
| hole absolutely true; drills any number of 
holes at any angle without removing the 
| work, laying out its own measurements to 
yovo’’ and 1 minute angle. Drill] is guided ina 
bushing to the surface of the work. It taps 
by power or hand through the hollow spindle 
in the positive line of the drill. As a Uni- 
versal Milling Machine it is of larger capacity 
and stifferthan any made. Arbors 20” long 
can be used, Dividing head of entirely new 
pattern and new automatic feed. As a gear 
cutter it has no equal, cutting spur. bevel, 
spiral and worm gears up to 30’. Will make 
spiral drills, reamers, cutters, jigs, gauges 
and special tools of any sort with accuracy. 
Designed as an accurate, reliable tool on the 
finest work as well as the largest. Your ex- 
amination of the machine at work a 
| at our mr, R. R. Place and Commerce St. 
| Newark, N. 
“DHE STATES MACHINE CO 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


a = <> THREE DESIGNS. SIX SIZE 


=z€MBODY ALL DESIRABLE FEATURES 


Bet 2 & UPWARD 
yeS°UNIVERSAL RADIAL DRILL CO 


CINCINNAT 


ar oe 











<ATT Tp, 










af FEL&ESSE >) 

A ei a NEW YORK. RCo, ef 

\ of v | FACTORY, HOBOKEN, NJ. Ha 
A A | Manufacturers of i it | 
TA QL Drawing Materials, Ete, § | 
ek es ete erie tee | | LI 


German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangles, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 


Latalogue to professional people on application. 


METAL 


PLANER) ant QHAPERS 


A SPECIALTY. 
Send for Descriptive Circulars and 
Price Lists to 


SMITH & SILK, 


8th & Lock Streets, Cincinnati, 0. 


THE NORTON DRILLS. 


FOR LIGHT, SEh SENSITIVE * 
AND RAP/D DRILLING 


1, 2, 3, 4 or more Spindles, Sensi 
tive or Automatic Fee vd. 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con 
venient, sensitive and durable Drill 
on the market. 

Have Balanced Spindles and Bal 
anced Tables. 

Write Soe utioes and description, 
or for Special Mac annecnee 


NORTON & JONES, 


MachineTool Works, 
PLAINVILLE, CONN. 


FORMERLY 
W.P. NORTON. BRISTOL. CONN 


WELDLESS SPR? 














SMOOTH 
INSIDE & OUT, 










LATHE 
CenterGrinder 


For trueing hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop, 
Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 

















THE MOORE 
& WHITE CO., 


N. E. Cor. 15th s 
and Lehigh Ave. 
Philadelphia, Pa. 


Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 


Pu Se Cc. 


AMERICAN GAS FURNACE CO. 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 
ature. 


No. 80 Nassau Street, New York. 
BFINE TAPS, Bro. 








DIES, 


REAMERS, 










\WMBBBRERELLLV LAI 
J ; 


LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 











Ae 


dad and lowered from the front. 


fr Quick Return on right-hand si 


oe Ferre Stop to Down Feed. 
aise 


te ‘Table r 


28, 32 AND 40-INCH BACK CEARED AND POWER 


tre Improved Device for operating Back Gears. 


ir Iextra large Bevel Gears, long Belts. 


WESTERN HOUSE, 
68 & 70 S. CANAL ST., 
CHICAGO, ILLS. 
SOLE AGENTS FOR GREAT BRITAIN, 
HERBERT & HUBBARD, 
COVENTRY, ENGLAND. 


‘2 ‘a \e Ve ‘as ee a Ys \or <= 





—~\3*n ‘a \p aa’ YO 








WORKS: CINCINNATI, OHIO. 





TheLodge&DanisMachine Teele, 


BOSTON, MASS. 







[= Special Devices for quick and easy handling. 





NEW ENGLAND AGENTS, 
THE C. & F. MACHINE TOOL CO. 


64 CORTLANDT STREET 
NEW YORK. 
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exe os. 
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FEED STANDARD DRILL PRESS. 
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MORSE TWIST DRILL AND MACHINE COMPANY , New Bediord, acs 


Morse Patent Straight-Lip Increase Twist ’ prills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ae Lathes, Hand Lathes, Foot | Laten, Upright Drills 


and Milling Machines. Agents, MANN ING, MAXWELL 
& MOORE, 111 LIBERTY STREET, New York. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 

















STEVENS PATENT 


SPRING KEY HOLE CALIPERS ff 
Leader, No. 73%. Price, by mail, postpaid. 
SAROR ov kcxss coe DONG AGRON... «..050ckse0 $0.75 

Each tool will open as wide as its y~ are 
long, so a 2'e inch opens 24¢ inches, JE 
6-6, 8-Slg. Ideal and Leader ha Diet 7 
ders and Calipers, Ideal Surface Gauges, Depth / 
Gauges, and Fine Machinists’ Tools. 

Ge Illustrated catalogue free to all, ~ 

J. STEVENS ARMS & TOOL CO. ~ 
P. O. Box 231, Chicopee Falls, Mass. 





4. 6 and 6 Ft. SWING. 


H. BICKFORD, 


LAKE VILLACE Nn. H. 





BORING AND TURNING MILLS, 










PRENTICE BROS. 


Manufacturers of 


Lathes & Upright Drills, 
Lathes from 10 in. to 
20in. swin Largest Va. 
riety of ey = Pe 
tured in the world. 
Worcester, Mass. 





Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 








JONES & LAMSON MACHINE CO., 
SPRINGFIELD, VT. 








THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








(HEAPEST 


STYLE. = 


H.B. BROWN & CO,, 


EAST HAMPTON, CT. 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 














THE 






& this Cutter last until you 
Jorget when you bought it, 


as sand body never wears out. 


Shasta to Cut Straight. 


“EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 


No.1 Cuts 4%to1inch Pipe. .... es. 00) Nos. 1 and 3 wili 
A NEW JAW No. 2 . ee P SEALE “pt cut all sions from %& 
about once a year will make No. 3 ee as eas to 3 inch 


Any Jobber can furnish this tool to you at these prices, 





PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 









‘ Cut Theoretically Correct. 
‘ For particulars and estimates he to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12thSt., Philadelphia, Pa. 












ci i aia A a ale 


RR RD Pin 


lattotil judas 


L. S$. STARRETT, 


Manufacturer of 


FINE TOOLS, 
ATHOL, MASS. 


S Senp Stamp FoR Fut List. 
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KEY SEATERS 


PORTABLE 


STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKINCG 
ae eee 









P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











] corrwaveicxtonD svracusen.y 3 


RON POP Ps 
MACHINIST'S SCALES 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


CHALLENGE 
UNIVERSAL GRINDING [QACHINE, 


Adapted for External 
and Internal Cylindricat 
Grinding, straight or 
: taper, also for Grinding 

“By Tools, Reamers, Milling Cutters, 


tu 
° 
Lal 
s 






















ts gs ete. Made by 

aa The Appleton Mfg, Co. 
5 ~ . 30th & Thompson Streets, 

all PHILADELPHIA, PA. 


Grinding Machin- 
ery for all pur- 
poses. Over 100 
different patterns, 





D. SAUNDERS SONS 


MANUFACTURERS OF THE ORIGINAL 


mos §, . i, ==. 
PIPE CUMMING & THREADING MACHINE. 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name, 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Will use aspecialty. 
Send for Circular. YONKERS, N. Y. 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, 


Send for Circulars and Prices. 


GAGE MACHINE WORKS, 


MANUFACTURERS 
OF 


MACHINE 
TOOLS, 


WATERFORD, 
N. Y. 








FOX & TURRET 
LATHES 
A SPECIALTY. 








SAVE YOUR MONEY BY USING 
RIDER’S &, 


“Victor” Lathe 
and Planer Tool. § 















Cutters made direct from bar of 8 
Round Steel. No fitting required. Send hhh lad 


FRANK L. B. RIDER, South Newmarket, N, H. 





CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S.A 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six incb 
diam. No vise is re quire od. 

SEND FOR ILLUSTRATED CATALOGUE. 
Ratchet Drills, Ratchet Die Stocks and 
Malleable Iron Pipe Vises, 





FOR 
SUBSTANTIAL, WELL MADE, 
LOW PRICED, PATENTED, 


20 INCH DRILLS, 


Sibley A Ware, 


* SOUTH BEND, - - INDIANA. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 











20 to 42 inch swing, with both worm 
and lever feed, self-feed and back- 
geared 


Barnes’ Patent Friction Driver. 
Sensitive Drill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 
They have advantages not found AT 


other machines in this line. It w 
pay parties desiring to purchase or 
now more about these machines to 


send for full description and prices to 


W. F. & JOHN BARNES C0., 


ROCKFORD ILL. 
Address No, 1996 Ruby St, 





Note the following features on our New 
Universal Milling Machine. Feed re. 
versed without reversing motion of spindle. 
Table turned end for end; automatic feed 
in any position. Fast and slow elevation 
to the knee. Change gears as simple as on 
an engine lathe. Side center, tail stock and 
all the other desirable features of a mocern 
Universal Milling Machine. A newly de- 
signed and very efficient double friction 
countershaft is furnished with every ma- 
chine. 

KEMPSMITH MACHINE TOOL CO., 

Milwaukee, Wis. 











Damper Repulators 


Ours is the Simplest, 
Cheapest and Best. 


Price, $60 and $100. 


Each Machine Nickel 
Plated. 


Ouly Two Connections 
Necessary. 


Weight 15 and 30 lbs. 


Mason Regulater Co,, 


BOsTON. 
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“WILLIAM SELLERS & co, 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


Traveling Cranes and Hand or 
Pulleys, Hangers, &c., for 
»ved Self-Adjusting Injector 
Injector of 1887. Fixed-Nozzle Auto- 


High Speed Power 
Cranes, Shatting, 
power. Impr« 
Self-Acting 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


PHILADELPHIA, PA. 


BUILDERS OF 


Incorporated. 


matic Injector of 1885. 





Power Swing 
transmission of 








Multiple, 
Driven 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 


, Punches and Shears, 


THE LONG & AUSTATIER Ut 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 

elt and Steam- 


~ Send for New Catalogue, = 








THE OPEN SIDE IRON PLANERS, 


In efficiency equal to the Standard Planers of the very best makes, 
Capacity and adaptability unequaled by any metal planing tool. 
Standard sizes 3O in. to 72 in. by any length. 
Extension Planers 72 in. to 120 in. by any length. 


THE DETRICK & HARVEY MACHINE Co., 


BAL/TINORE, MD. 









( 


wea FIRST 


a. AM eee. oO 


Manufacturers of 


Acme Single & Double Automatic BOLT CUTTERS. 


utting from 1-8in. to 6in. diameter. 
Also SEPARATE HEADS and DIES. 


PREMIUM, CINCINNATI CENTENNIAL, === 














omit YaRSSPRE Brow Buawans S, Fa BLOWERS. = 


LEVER & CRANK FRNOWERS ’ 
‘PORTABLE FORGES. 
RE BENDERS & bares 














A CLouGH'S PATENT 
Up AS DUPLEX GEAR CUTTER 


ry the teeth of gears; one 


| | y Y partion Ke 


‘\ f R. M. CLOUGH, 


(SSS) MER 


reutsa pitch trom 1 


pt in stock. 


IDEN, CONN, 





SAWYERS SAY OF SAWS FILED ON ROGERS 
SAW FILER AND GUMMER, THAT OF ALL THE 


S THEY EVER 


For cutting ¢ 
| Duplex Cutte nls 
teeth to a rack inclusive 
I waits end one pair of these Cut AS THESE 
{ terson 30 lays’ trial to responsible 


Drop a postal card in the slot and get a Catalogue. 
SAMUEL C. ROCERS & 4 ” 














PUNCHING * SHEARING MACHINERY 
© »° BOILER MAKERS ROLLS 
\Vew: Doty Manuracturing © 


{ 

















Janefille : 
HILL, CLARKE & CO. 
156 Oliver Street, Boston, Mass. 
f ngine Lathes, 
Metal Planers 
Upright Drills 
Shapers 
Mil ing 
Ma h nes 
crew Machines 
Gear Cutting 
Machines 
Boring Mills 


Chuck ng Lathes. 


Machinery and Machine Supplies, 


FoR MACHINE, PATTERN AND BLACKSMITH SHOPS. 














Pattern Makers’ 


Pattern Makers’ 


Steam Hammers, 


Helve Hammers 








Bolt Headers 





BEMENT, MILES & CO., 


at Pips DELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE HILLES & JONES CoO., WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE TOOLS," *iiistiriteiny titi 
--7 


















Improved 
Boiler Plate 
i — Planer. 
Kight Sizes. 
pater tag + setetetrs SSeS ol sae ass see Sener ay a eet 
a esesaiieton of cut. 
THE AERATED F FUEL COMPANY, 
ain STREE 
FORGING AND o WELDING BY “PETROLEUM "AiR BLAST. 
ALL OIL B NERS! NO SMOKE, T OR ASHES! 
Represented by SItLIAG Mere: wena 170 Lake St., Chicago. x“) 4 COLLINS, — Sept. 29, 1885 
Temple a. 7 Beekman Street, Rooms 814-816, New York. CHILON JONES, Ganan- Juty 5, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cal. HALL STEAM PUMP co., Pittsburgh, i Fes. 5, 1889 
Ohio. Michigan and Indiana. GILBERT & BARKER MFG. CO.. Soearel Agents for the United Jucy 23, 18 9 


States, Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building. Denver, Col. 

2" We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


RITTENHOUSE PATENT ADJUSTABLE GUIDE AND SPACING TABLE. 
—T FOR TEE USE OF BOILER MAK! RS 
Or other Structural Iron Workers. 


Designed for either straight or 
curved work. 


Prices and descriptive circular 
sent upon application. 


CG. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


Wt 1, === 


WORCESTER, MASS. 


DROP FORGINGS. 


NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENCE, R. I. 























LATHES. a ee BOLT & NUT 
meee MACHINERY 
CUTTING- OFF oe 
MACHINES BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e,, &e, &oc., &c. 











LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 


fi POSITIVE FORCE FEED wun the 

t PERFHKCT REGULATION and 
GREATE ST CONVENIENCE in f-. 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position, 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa, 


SOUTH BROOKLYN Seare re WORKS; 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT $T$ 


BROOKLYN, N. Y 
New York Office, 69 Wali St. 
BUILDERS OF THE 


Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
.Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


THE STRATTON 
SEPARATOR 


DELIVERS 


Dry STEAM 


To your engine or for any other 
purpose, no matter HOW LONG 
YOUR STEAM PIPFK, or how 
much your BOILER MAY 
PRIME, Anabsolute safeguard. 
A source of economy. 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 






































Simpson's Centrifugal 


- Separator and Trap. 


ENGINE For § ret 20 fig lean and Dry 
Steam Engines, Dry 
Houses, etc. 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifuga) force against the 
outer walls, while the dry 
steam goes through thesmall 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conv: eying steam 
long distances, for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 

urposes where Dry Steam 
8 necessary. 


KEYSTONE ENCINE AND MACHINE WORKS 








Stratton Separator Co, 


32 Cortlandt St., NEW YORK. 


Fifth and Buttoawoed Streets, Philadelphia, 
Or, A. T, ARTHUR, Selling Agent, 18 Cortlanit St., N. Y. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 








= 6 anteed. Self-contained Automatic Cut-off Engines 12 
mn ~ to 100H. P. for Driving Dynamo Machines a specialty. 
pe [| \lustrated Circulars, with various data as to practical 

= Ez” Steam Engine Ccnstruction and performance, free by 
SS A mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 


10 TELEPHONE BUILDING, ) N. W, ROBINSON, 154 Wash‘ngton St. Chicago, Ill 


——— 
SALES AGENTS: W. L. ~ SIMPSON, 18 CORTLANDT STREET, N. Y.s ROBINSON & CARY COMPANY, St, Paul, Mann, 


KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLESSING'S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under special circumstances, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump. 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toaminimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, NW. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


+ 33d and Walnut Sts., Branch Office. 151 Monroe St, 
PHILADELPHIA. CHICAGO, 


OVER 35,000 ENGINES IN USE. 
O‘her Gas Engine 


S = GUARANTEED ug Gat coe cas ae ANY doing the same work. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, “and giving a 
working stroke at every revolution and in half the time 
required by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


eI ENGINES |STEAM HEATING. 


SMALL, CU T H USTLE RS. Barnard’s Condensing System will accomplish the 
A 6x7 ged cht ap ll =. Ibs., | following desirable features : 
s 100 t of s ting and ma- ‘ , 
gee wi te Pi prey a etttnlate ani Saves Coal, Perfects ghe Circulation, Prevents all 
gallons of gasoline, costing only Noise, Prevents Freezing, Uses Exhaust Steam if 
GO cents perday. Write for par- | any, without back pressure, will work at any press- 
ticulars. Mention this paper. | ure of steam, high or low. Has no Machinery need- 
Van Duzen Gas & Gasoline Engine Co. ing care. Is adapted to Private Houses, Flats, 
Office Buildings, Hotels, Factories, etc. 
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J.A. FAY & CO.323%2 GEO. A. BARNARD, 


BUILDERS OF IMPROVED 


weg asin sie 


PLANING & MATCHING 
Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 
Variety and Universal 
WOOD WORKERS. 
ENCINE LATHES, 
BRASS LATHES, 
BORINC AND 
TURNINC MILLS, 
SCREW MACHINES, 


Band, Se roll and Circular Saws, Re 
on hand and in process of construction, 


No. NEW YORK. 


—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 
drilling small holes, running at any speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO, 
Mfrs, Testing & Hydiaxic Mach'y, 
Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 


MACHINE TOOLS 


For Prompt Delivery. 


Prentice Engine Lathes. 

14 in.x6 ft.. 16 in.x6-8 ft., 
Fi chburg Engine Lathes. 

New Heavy Patterns. 

14 in. x6 (t.. 16 in x6-8 ft , 

27 in.x14 ft. Beds. 

Wright Engine Lathes. 

16in.x6 ft., 18in.x8 ft., Win x10-121t., 
Lithe & Morse Engine Lathes. 

15 in x6 ft., 20 in.x10 ft., <7 in.x12 ft. 
Hendey Engine Lathes. 

14 in. x6 ft., 18 in. x649 oe 
Prentice U pright Drills. 

20 in. Plain, 21 in. Bk Gd, 25-28-32 in. complete. 
Sl ites Sensitive Drills. 
Fi chburg Shaper. 

14 in. stroke Traveling Head complete. 
Gould & Eberhardt Shapers. 

Crank Motion 12-16-24 in. stroke. 
Fitchburg Planers. 

20in.x20in.x5ft., 
Powell Planers. 

24 in.x24 in.x6 ft., 
Hendey Planers. 

16in.x16in.x4 ft. long. Second Hard (at low prices). 
Blaisdell Lathe, 21 in.x14.t.,Cpd. Rest, Cross Fd Al 
Lodge-Davis Lathe, 18 in.x6 ft., Cross Feed Al 
Pond Planer, 26 in.x24 in x8 ft.. Auto. Feeds, good 
Vertical Boring and Turning Mill, 39 in swing, new 
Garvin No. 2 Universal Milliug Machine, new 


15 Cortlandt St., 











sawing Machines, Spoke and Whee! 
Machinery, Shafting, Pulleys, ete. 
All of the ‘highe st standard of excel- 
== lence. 


 W. H. DOANE. Pres 








D. L. LYON. Sec'y 








18 in.xs ft. beds. 


18 in. x8 ft., 21 in.x10 ft.. 





24 in.x12-14 ft. 





8 and 10ft. Plain & Taper. 





24in.x24in.x6ft ,2in.x25in.x» ft 


30 in.x30 in.x10 ft. 





Large stock of new and second-hand 
Tools, all kinds, Send for 
November List, 


J.J. McCA BE, 
68 Cortlandt St, Successor 10 E. P, BULLARD’S 
NEW YORK. 


New York Machinery Warerooms. 


BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, 
PROPRIETOR. 








BRIDGEPORT, CONN 
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Eclipse Corliss 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Sead for Special Cireular. 








FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


“CORLISS.” 


iA GENUINE 





THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE. 

At a very Low Price 


Manufactured by 









NELSON W. Twiss, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


THE PORTER-HAMILTON 








” (The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


ae Drill Chuck, 


Sold at all Machinists’ 


t. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN. N. Y 














Deposited in the v, §. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Sorment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
NEw York: Edmund Dwight, Jr., General Agent, 51 
Cedar St. 
PHILADELPHIA ;: Tattnall Paulding, 
416 and 420 Wa'nut St. 
Cuicaco: Geo. A. Gilb rt, 226 and 228 La Salle St. 
St. Louris: F. D. Hirschberg Bro., 120 N. Third Sr. 
AGENTS IN ALL THE PRINCIPAL CITIES. 


John G, Hooven, 


“Prices are low yet quality tells.” 


A Corliss Engine 
well designed and thoroughly built, 


is the best the world today possesses. 


The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their customers to say what they 
are If vou want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY ¢ 


CINCINNATI, O. 


ee 





CHANDLER & TAYLOR CO’S 


SELF-CONTAINED STEAM EN G | N ES 


Are tested under 
12 To 80 H. P. 
IN STCCK FOR QUICK 
DELIVERY. 
’ For Circulars address 
CHANDLER & TAYLOR cO.,, Indianapolis, Ind. 








LANE’sS 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines. 


The following sizes are 
earried in stock, made in 
large quantities, with spe 
cial tools, at special prices: 

3,4,5,6,7&9H.P. 
If you want one Engine, 
it will pay you to write us. 

If you handle large 
ie goantiticn, it will pay you 

te 


Bolt and Nut Machinery. 


SECOND-HAND TOOLS 

For Sale Cheap. 
1’ Acme Bolt Cutter, old style frame. 
No. 4% Schlenkler Bolt Cutter (old style), cuts to 134”’ 
No. 5 Schlenkler Bolt Cutter (new style), cuts to 2’” 
Double Schlenkler Bolt Cutter (new style),cuts to %”’ 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 

to 144” 

National Double Rapid Bolt Cutter (old style frame). 
8-Spindle Belt Nut Tapper. 

2'’ Crank Planer. 
Durfee & Doe Key Seating Machine. 
Sellers’ Bolt Cutter, cuts to 144" 
Sellers’ Bolt Cutter, cuts to 2” 
Sellers’ Bolt Cutter (with Acme Head), cuts to 1” 
Bolt Cutter (with National Head), cuts to 1%" 
No. 2 National Washer Machine. 

No. 2 Pittsburgh Nut Machine, for 14” to 34” 
Chapin Bolt Header. 


The NATIONAL MACHINERY 6O., 











nuts. 





TIFFIN, OHIO. 





WORKS: ERIE, PA. 


High-Pressure, Compound and 
Expansion, Condensing and 
Non-Condensing. 


Contracting Engineers, 


£5 Cortlandt St., NEW YORK. 





$8 (liver St, 


BALL AUTOMATIC ENGINES. 


Triple 


CHARLES R. VINCENT & CO., E 


BOSTON. 
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AMERICAN MACHINIST 
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BROWN & SHARPE MFC. CoO., 


MANUFACTURERS OF 


TACHINERY anv TOOLS 


PROVIDENCE, R. I. 


= hei 3 





SIZES OF SURFACE PLATES IN STOCK, 
344 ¥ 12” weight, 11 Ibs. 9x 9 weight, 16 Ibs, 18 x Se weight, 65 Ibs. 
416 6’ nis oes 9 x 14” 18 >» ie ya 
6 6 4 10 x 15’ Sh ao = | 18 x 30” 228 * 
6 x 12 i * 10 « 30” - ww 2 x 3” We 813 °° 
6 x 50’ ve inp 12 x 12” - 29 °° 24 «x 24" - 164 ‘* 
64 « 18” rg 30 °° 12 « 18” 53 24 x 36” " 298 * 
¥ 74” sy 1k tink 14 x 14” (See 24 & 48" ve 442 * 
7 10 1 * 14 « 18” 62 24 « 60’ - 666 ** 
8 < 12” os” 16 16’’ 62” 36 & 68” 1024 *° 
SPECIAL SIZES M. ADE TO ORDER. 


Tllustrated Catalogue Dianiled on Application. 


WESTERN REPRESENTATIVE, S. $ SMITH, 23 South Canal Street, Chicago, 


Dunler Sean Pump 


ND 
COPYRIGHT 188 


5 Water Works Machinery. 
T GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW VORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 
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HE YALE & TOWNE MFG co, 


STAMFORD CONN. = = 
EW YORK. CHICAGO. PHILA.BOS 


The Original Unvulcanized Packing 


Cie Tic TA kee 
JENKINS STANDARD PACKING Accept no packing as JENKINS PACKING unless 


stamped with our ‘* Trade Mark.” 














OHN STREET, N. 
105 MILK STREET, BOSTON. 


JENKINS BROS, [2s3:h eM 
NEW TOOLS FOR IMMEDIATE DELIVERY. 


New York House, 64 Cortlandt St. 


21’ x 8’, 10’ and 12 [mperial Engine Lathes. 20’’ and 26’' Geared Shapers. 
14’ x 6’ Imperial Engine Lathes. 20/', 25'', 28", 32’” and 4¢”’ Standard Drills. 
19’ x 18’ and 9’ Standard Engine Lathes. 20'', 24’, 28” and 32” National Drills. 





18’ x 6’ Standard Engine Lathes. 12'’, 13,’ 15’ and 18” Turret Lathes 
18’’ x 12’ Standard Engine Lathes. 14’ and 15” Fox Monitor Lathes, 

24'' x z4’' x 6’ and 10’ Planers. 18’ Cabinet Turret Lathes. 

86’ x 36" x 12’ and 14’ Planers. 30 Pulley Lathes. 

15'’ and 20’’ Crank Shapers. Bb. G. Milling Machines. 


OUR STOCK IS CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRICES. 
OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL C0., 


Manufacturers of and Dealers in Iron and Brass Working Machinery. 
WORKS: Cincinnati, Ohio. WESTERN HOUSE: Chicago, Ill, 








a yet Stock of Milling 
cc . 
Lad iene 
= =| CUTTER BLANKS 
2 = 
=> os 
re = (ANNEALED) 
= 
fos o_.|Forged hy WILLIAM JESSOP & SONS, 
O wad = <a . : 
: —— (Limited) of their BEST 
s o . = 
c= 
cc so= 
¢— = 
.o- SS 
<= 
me oS | 
ae —) 
ad = Sizes, 4inches diameter, 5 ine ic 
3 = a » 5g inch thick, 
a Sl tw 6h 
With rare exceptions this machine is cutting all Electric Varying by 4 in. in diameter and face. 
fotor Gears made. In use by 
Pratt & Whitney Co 9 Machines, PRICE, 30 cts. per Ib. 
Thomson-llouston Klectric Co : y “ 
Westinghouse Electric Co 8 
Brush lectric Co.. ; 8 THE CARVIN MACHINE C0 
Edison Electric. C 
Sprague Elec tric G ‘0. 
Brooklyn Street Railway Co 1 e 
Cink ‘innati — t Railway Cc 0. - ? 
) S € ilway ‘o. a 
Secale Car Oo... | Laight & Canal Sts., New York. 





i ceememeeel 
We have just imported, direct, a large 









































THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 


Vertical Mill. 


Hartford, Connecticut. 
é 
} Straight and Taper Solid Hand 9 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
MANUFACTURERS OF 
protects the scale from wear and abrasion, The 
half size. 
CLEVELAND, OHIO. 
Work. 


MANUFACTURE STANDARD SIZE 
1 1 | 
Cylindrical and Caliper we 
Reamers, Chucking and Shell 2 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, . 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ilis. 
THE BILLINGS & SPENCER CO., 
a BILLINGS’ PATENT 
= BEAM CALIPER. 
scale is divided to 614ths on one side and the other to 100ths 
ofaninch, The graduation is accurate and the finish of the 
Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 
WARNER & 
Machine Tools 
=¥, Send for 
Tilustrated 


And End Measure Test Pieces, 
Combination Lathe Chuck. 
HARTFORD, CONN., U. S. A. 
The ouiiiiaiattints ee" the Caliper is such that it 
tool is first-class in every respect, Cut represents Caliper one=- 
SWASEY, 
2 
lronzBrass 
Catalogue. 








BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N, J. 


N. Y. City. 





|ENGINE LaTHEs 
on application. 


= Mass., U.S. A. 


FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices furnished 








Every machine or manufacturing concern 
shoud send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued iy fod the iantagten Gear Works, of Lex- 


J. M. ALLEN, PRESIDENT. 








ington, Wo. B. FRANKLIN, VICE-PRESIDENT. 
(GRANT ) 
F. B. ALLEN, SrEconp VICE-PRESIDENT. 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 

W.P. DAVIS, 


Rochester, N. nes 









J. B. PIERCE, Secretary & TREASURER. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso our **ORIGINAL,®®? Line 
24’, 26’, 30’, 32”, 36, 42”, 48”, 66”, 62”. 
THE C. A. GRAY CO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFAL? STEEL FOUNDRY, 
BUFFALO, N. Y. 
























20” x 6’ Chucking Lathe. 27” x 27" x 8 Planer. 
MANUFACTURERS OF 


-MACHINE IOOLS 











ACNE, eTON Ee 


URAYATALOGL 
Manufacturer 
—of— 


.M.CARPENTER = sian ae 





ii ] 
PAWTUCKET.R.I. TULL) 





APS & DIE 











